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The Advantages of Consolidation 

vVhatever may be the opinion of political econo mi sts as to the 
desirability to the public of th e suppre ssio n of trusts, there can 
hardly be any question, we believe, as to th e benefits to be de­
rived from the consolidation s of natural monopoli es. The street 
rai lways of a ci ty fall under the category of natural monopoli es, 
a nd the tendency durin g the last ten years toward the unifi cation 
of all the systems in o ne city has been very marked. In fact, it 
is difficult to cit e _more th an a very few citie s where the entire 
system is not in the hand s of one company, and in these excep­
ti ons th e separate companies are few in number and each se rve s 
exclusively a very large territo ry, so that th ey are not real ex­
ceptio ns to the rule. In other words, competition in local trans­
portati on in the citi es of thi s country is practically past, and the 
public is better served as a wh ole, has better ca r s and can ride 
longer di stances for a sin gle fare than ever before in the history 
of the co untry. 

One of the large cities of the U nited States in which the plan 
of many competing co mpan ies was m aintained for a longer period 
than in almost any other, but in which the sys tems have finally 
becom e co nsolidat ed during th e pa~t few months, is New O rleans, 
and steps are now bei ng taken which were impossible before to 
g ive improved tran sit fac iliti es in that city. Like most American 
citi es, th ere was one principal business street. Canal Street, and 
each co mpeting company in fo rm er days considered it n ecessary 
to run ca r s and to haYe its principal terminal on thi s street. 
Fortunately, the street was a wide one, and as a re sult th ere were 

fiv e separate tracks extending practically it s entire leng th, with 
unavo idabl e con gest ion of street traffic. The co nsolidated com­
pany n ow proposes to r emove m ost of these tracks by changing 
the different routes so that most or all of the lines will cross 
Canal Street , but will g iy e tran sfers to and from a sing le lin e of 

cars, runnin g practically its entire length , by which the traffic on 
that street will be ca red for. The detail s of thi s plan, as well as 
a striking view of th e present condition of th e thoroughfare, are 
published elsewher e in th is issue, and the proposition is now under 
consideration by the city authorit ie s. 

Suburban Traffic 

The question of caring fo r the suburban traffic on steam lines 
has forced itself upon th e management of m any roads, and others 
are being confro nted with th e sam e problem every day. Few 
of th em seem to be ready to meet it in a practical manner, and not 

one. to o ur kn owledge. has provi ded in advance against the in­
vasion of the trolley in the suburban field. This lack of foresight 
on the part of the steam railway managers has occas ion ed much 
co mment and so me criticism , but thus far there has been no 
reasonable explanation on th e part of the steam roads. Ap­
parently the railroads are "quite we ll satisfied with the situation." 

as stated by th e " Railway R eview," which goes on to say that 
except in rare in stances suburban passe nger traffic does not pay, 
and most roads are only too glad to find an excuse for abandoning 
it. Such a suburban service as that of the Illin ois Central, in 
Chicago, undoubtedly is profitable , our contemporary admits, but 
nowhere near to the extent that is popularly supposed. But the 
Il lin ois Centr al is in an exceptional po sition. it decl a res, as this 
road possesses exceptional faci liti es, and its suburban se rvice is as 
separate and distinct from its regular traffi c as if it belon ged to 
an entirely separate co mpany. It has separate tracks, cars, en­
gines, statio ns and all oth er paraph ernalia necessary for co nduct­
ing the business, an advantage which is not commonly possessed, 
but thi s is just th e point which we h ave contende d all along, 
namely, that th e big steam railway syst em s are in position t o 
furni sh this service and sho ul d provide the electrical equipm ent 
and organization. T he ' 'Review" dec lares that the legiti mate 

business of rai lroading does not see m to be within th e realm of a 
5 o r 10-cent suburban fare , and to all ow that kind of traffic to 
interfere in any way with the larger and more important business 
of the road is beginning to be r egarded as a mista ke. This is a 
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question that the steam road managers wi ll have to find ior them­

,;eh·es, but it seems to us that such a state ment am o unts si mply 

to an admi ssion that they are not able tu h andle this business. 

~Iany of the big roads ha,·e spent considerable money in dc\'elop­

ing tlris traffic. but they cannot hope to retain it unl ess they supply 

better accommodations, and thi s can only be clone success iully by 

adopting electrical equipment. 

Air Blast Railway Motors 

Transformer s are ah1103t doubled in perrni ss ilJle output by the 

, imple application of an a ir bla,, t to carry away the heat that would 

other\\'i se be impr i,,onecl in tbe casing. vVhy cannot the prin cipl e 

be appl ied \\'i th ad\'antage to rai lway motors, espec:ally those in­

tended fo r heavy tract ion ? The la rge increase in motor capacity 

obta in ed by lea\'ing the case s opened, a clev:ce permi ss ible in ele­

Yatecl work. is we11 known. vVhy n ot carry the matter a little 

fa rther an d fo rc e the air th ro ugh with a blower? This device 

,vould at on ce change the load limit from a temperature limit to 

one of commutation, efficiency and simi lar con sider ations, and 

would possibly have the effect of making the present hour rating 

a cont inuous on e, which in interurban work is a con summation 

devoutly to be wish ed. The increa~e cl life of the wi ndings and t he 

absolutely tight casing al so offer advantages which in themsdves 

quite counteract the cli sad ,·antage of maintaining the little motor 

and blower whi ch would be necessary. A fur ther consideration, 

\I ith r eference to the device, is rat her radical, but neve rtheless at ­

t ractive. Taking a 200-hp equipment , a fair inte rurban figure , 

working at a net efficiency of 60 pe r cent , coun ting the use of re­

sistan ces in control, it is safe to say that of the 40 per cent losse s 

one-half could be absorbed by the air of the blower system. Twenty 

pe r cent of 200 hp is 29.84 kw s, or about the energy absorbed 

by fi, ·e ordin ary set s of car hea ter s. It looks a s if the hea ter s would 

pay for the motor, blower and piping. T o keep the motors and 

resistance cool, the passenge rs warm. and save th e enti re heater 

current by the process, sound s too good to be true. Of course 

motors do not a lways nm at full load, and these figures require 

shaving , but they can withstand the process. 

As to the en ergy for the blower motor enry particle of it will 

appear as heat in the car a tmosph er e. The energy con sumed in a rc 

hea dl ight resistance is not only ampl e but avai lable for such a 

motor . An electric car i;; rathe r a wasteful combinat ion after a ll. 

The Excursion Business 

ln ~ome respects the moderate summer which the country has 

enjoyed thi s season has been det rimental lo the excursion business 

of elec tric railway companies, as the n eed of outings has not been 

fe lt to the usual ex tent by the genera l publie. At the same time 

the cool weather has had an opposite effect in keeping many people 

in the ci ti es, a s the dolefu l tales of laek of pat ronage from the 

managers of sea~ide hote ls and other summer resort s indicate. The 

people who have not left the city for the count ry have contented 

themselves with trips nearer home, and it is the general verd ict that 

t he excursion bus iness of the ave rage city rai lway du ring the pres­

ent season has been up to that of past years, if not somewhat 

g reater. This is a branch of the business which can be developed 
by sys tem ati c effort, as has been proven on many occasion s. The 

maintenance of str eet rai lway parks and pleasure resorts of variou s 

kind s is en tir ely in th is line in that they tend to create traffi c. vVe 

li elieYe, howe\'er, that many of the railways of the country ha,·e 

r eached a size now when they could afford to maintain a regular 
passenger department , an d that·such a course would p rove of great 

benefit. The general passenger agen t o f the average steam rai lroad 

dcYotes himself entirely to the developmen t o f t raffic, to prepa r ing 

the literature published by the company and seeing that the road is 

properly advertised. A fi eld has been found here which does not 

con flict in any r espect with the du t ies of the genera l manager or 

super in ten dent. We do n ot mean to say that the gener al pa ssenger 
agent of an electri c railway company nee d ha,·e so la rge a staff 

a s that of the same officer on many uf t he steam rai lroads, or tha t 

the department need be anywhere near so expen si,·e. But the pos­

sibi lities in the way of educating people to ride in one way and 

another a re so exten si ,T that this \\'Ork should not . on a large 

system, he thrown exclusi,· ely on the shoulders of the general 

manager, although the general passenger agent would neee;;sa r ily 

haYe to consu lt with him and report to him un any plan s which he 

may cl e\'elop. This method o f establishing a special branch of the 
operati ng di,·ision to ca r e fo r thi s wor k. under the t itle of a 

"genera l passenger department," or "outing department," a s it is 

called in Cleveland, has been fo llowed on a few o f our large sys­

tems with very satis factory results, and it is cert ain ly worth the 

con siderat ion of the manager s of any sy~tem on whicn the ex­

cursion traffic is a large feature of the business. 

Omnibuses v~. Trolley Cars 

A str iking example of the difference 111 the eyes of the law, eer­

ta inly English law, between an omnibus and a street car wa s gi,·en 

during "coronation week," la st m onth, by the omnibu s companies in 

London. A street ra ilway company is supposed, through the pr i\'i­

lege granted it of laying ra ils in the stree ts, to have en tered into a 

contract with the city authorities by which it guaran tees to carry 

passenger s for a ce rt ain rate of fare. Omn ibus eompanies, howe\'e r , 

are on the same foot ing a s the owners of pri\'ate Yehicles, can 

carry passe ngers or 1iot as they choose, an d can eharge any rate of 

fare wh ich pleases them. In fac t , the on ly municipa l r egulat ion 

govern ing the rates of fare of the omnibus in Lon don is that tl1ese 

rat es should be conspicuously po sted in some part of the omnibus, 

and that the fares charged should cor respon d to those so posted . 

T here is no law to prevent the po sting of a di ffe r ent set of rates 

eve ry clay, or c\'en oftener, if the company desi res. T he r esult of 

thi s was that the omnibus companie s took a cl \'a ntage of the fac t 

that L ondon was crow ded a t the coronation t ime an d that t ran s­

por ta tion faci lities were at a premium, to double and treble their 
rates, and in some cases in crease them in a still gr ea ter ratio. For 

in ; tance, the rates between Ludga te Circus and Charing Cross, 

whi ch are about a mile apa rt , was increased fro m 1 penn y to 6 

pen ce. T he fo llowing a re a few of the rates charged during that 

week ( that ending J tme 28) by a n umber of the pr inc ipal omnibus 

lines in the city: 

Liverpool Street to Ludgate Ci r cus. . . . . . . . . . . . . . 2d. 
Chancery Lane to Charing Cross . . . . . . . . . . . . . . . . 3d. 
Ludgate Ci r cns to Charing Cross. . . . . . . . . . . . . . . 6<l. 
Bank to Piccadilly Circus..................... .. 8d. 
Charin g Cross to Piccadi lly Ci r cus . . . . . . . . . . . . . . 3d. 
Charing Cross to Victoria. . . . . . . . . . . . . . . . . . . . . . 4d. 
Bank to Victoria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8d. 

On the line between Piccadi lly Cir cus and Live rpool Street, a 

distan ce of not more than 3 miles. the fa re outs ide wa s 8 pence and 
inside 6 pence, and there wer e no intermedia te fa res. E ,·en the 

ha'penny 'bu ses over the bridges charged penny fa res. 

In th is respect of increas ing their rates the omnibus companies 

followed the practice of the cab companies, the hotels, the r es tau­

rants. and in fact of nea rl y all concerns outsi de of the steam r a il ­
road companies, who ca ter ed to public requirements in London . I t 

seems somewhat of an anoma ly that a company which s uppl ies its 

own roadway, as a str eet ra ilway company does, should be t reated 

less generously than one which wears out the publ ic highway and 
gi ,·es at the same time a slower and more no isy t ranspor tation ser­

vice. N evertheles~, in the eyes of the Engli sh law the omnibuses a re 
on the same footing as the owners of any other public conveyance, 

as a cab. vVe do not know what would be the exaet differ ence in 
sta tus in thi s country, nor is it very important, as omnibus lines 

could not do the busin ess here accomplished by our ~treet ra ilway 

sys tems, but it is somewhat curi ou s that our E ngli sh eousins in 
givin g such la titud e to th e old-fashioned ,:ehicle, a:1d whil e re­

st ri cting the improved rnot iw power so elosely, have in this way 

pe rpetua ted an in st itu t ion whieh the city of London, with it s long 

distances and \' a st commercial in te rests, has long ago outgrown. 
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Schedules for Trolley I ines 

T he necessity for obser ving th e ~chedule is generally recogni zed 
hy tran sportation compani es i11 cit ies and het\\'cen important bu siness 
cent ers, hut lhe trolley lin es in many rural di stri cts, and espec ially 
those scr\'in g pleasure resor ts , a re not run on any fixed plan . 1'.I ost 
o f the latter have schedules printed in their adverti sements, a nd the 
unwary strange r who depends upon them fo r mak in g contH·ction :-. 
is often gri e\'()l] sly di sappoint ed. T hi s is a ~eri ous mi stake. and 
soon brin gs the management into d isrepute, fo r there is no thing 
which the a \'eragc pleasure seeker resent s so much as a d isa rra nge­
ment o f hi s plan s. It mattc: r s not that he may make the trip the 
next day or on any other o f the ten or dozen days whi ch he has at 
hi s di sposal. H e is so rely di sa ppoi nted. and usually he commun i­
cates hi s fee lings to e,·e rybody about th e hotel in which he is 
stopping. Thus the t ro lley lin e ge ts a had name. In the case of 
one line which recently came under our per sonal obse r vat ion the 
employees did not kno w that they were ex pected to make the 
schedule; it had not been obse rved ea rly in the season, as traffic 
was light , and it beca me customary to run cars on ly when enough 
passengers had been secured to make it profi table. A s a result the 
patronage of th e road did not increase as the sea~on advanced. 
and soon the schedu le was entirely los t sight of. except ing by di s­

appointed patrons. 

Special Conditions in Franchises 

Buil ders of new rai lways and street railw ay companies that are 
extending exi sting properti es are \' ery often confron ted, when ap­
plying for franc hises, by some clause, or set o f clauses, wh ich the 
authorities of the municipality through which their lin es are to run 
wish inserted in the franchi ses. ] n some cases these requests are, 
of course, exorb itant and cannot be gra nted with safety to th e 
fi nancial condition of the property, but in many other ca.-;es the 
clauses are comparatively unobj ectionable. and many arguments 
arc m~rshalled in their fa vor by the publi c authoriti es and loca l 
new spaper s. \ i\/here the company interes ted is operating in a large 
city and practica lly all of it s lin es are in cluded within the bound­
aries of that city, a certa in amount of latitude in grantin g demands 
o f thi s kind can be exe rci sed without \'Cry much future incon­
\'en ience, but the case is entirely different with an interurban ra il ­
way company or, in fact, any company which has a number of 
municipaliti es to dea l with . \Ve belie\'e that in cases of thi s ki nd it 
is much better, not only for the rai lway company but for the 

public as well , that the company should not be ti ed do wn by one 
set of r estrictions and clauses in one tow n and another set 
in another town , or e,· er a uni fo rm set o f conditions. where 
these condition s are not absolutely necessary fo r the pro­

tection of the community aga in st the company. In decidi ng what 
conditi ons are necessa ry fo r its protecti on the city authoriti es 

shou ld remember that a ll 1·ailway compan ies a re created by the 
State, and that the State laws, as a rul e, provide again st all abu -;es · 
poss ible on the part of these companies. T hese State statutes are 
the result of a long experi ence with corporate en terprise, and will. 
in general , be fo und equitable in their applica tion, while those re­
striction s whi ch a re not pro\'icled for in the State laws are often 
inadvisable and ha,· e not been made the subject of legis lati on for 
thi s \'Cry reason. Before indi cating the adva ntages to both rai lway 
company and the general public by the exclu sion of " unnecessa ry" 
clau ses in the franchi se, we will cit e an example bearing directly on 

the point under con sidera tion. 
A certa in ra il way company appli ed for a franchi se in a city in the 

eastern part o f New York State, hu t fo und that .the community, 
while an x iow, to secure the construct ion of the new railway, 
thought that the interes ts of the city woul d not be ent ire ly safc­
guardccl unless the company agreed, in its franchi se, to th ree con­
ditions, viz.: ( I) That t t1e road should be in operat ion wi th in five 
year s; (2) that the far es should not be more than ce rtain amount s. 
and (3) that the expense of makin g the crn-;,;i ngs alHi\·e and Lelow 

the g rades o f the exist ing hig hways ( the road being CJl1 it s own right 
of way without grade crossin gs) :. l10 ul cl lie paid entirely by the 

rai lroad corporation. 
It so happened that none of these provi sion s was individually 

objec tionable to the own ers of the road, that i~. they expected to 
have the li ne in operat ion long before the time set; the fares pro­
posed Ly the ci ty were those which they had planned to charge, 

an d the Stale law under whi ch the road was chartered required 
the con ,t ruction of the cross ings by the rail\\'ay company. N e,·er­
theless, the company properly took the ground that it was not ad­
visable to ha,·e the<.e condition s in it s franchi se, because th e latter 
clause was unn ecessary, hav in g already been pro,·idecl for, and be­
cause th e two fo rmer . while they would be c0111plied with, migh t 
act as an impedient in raising capital and also in fnture operation. 

As a resu lt, the presi dent of the company, by appointment, met 
the officia l rep resenta t ives of the city and leading citizens at a 
gen eral 

0

town meeting, and went m·e r the ,-uh,1ect ca refull y with 

them. Taking up the fir st po in t, that of the time in which the c"n­
st ruct ion shou ld be completed, he pointed out the fact that a section 
of _t he Rai lroad Law of the State of New Yurk explicitly states 
that the con~truction of a road must Le begun and IO per cen t of the 
a mount of it s capital expended with in fiy e years, and furthermore, 

that if the road is not in operation \\'ithin ten years from the time 
uf fil ing its cert ific.ate of incorporat ion . it s corporate power ,, cea se; 
also Hia l a nother sect ion of the R ail road Law proYides that if. at 
the encl of two yea rs fro m the time the company receives its cer tifi­
ca te from the Board of Rail road Commi ssioners author iz ing the 
con struction of the road , such con struction is not commenced, the 
board may inquire into the reason s of such fai ltt re and may revoke 
such ce rti ficate if it shall appear to be in the public interest to do sn. 

Taking up the second point , that of fa r es, he pointed out that the 
Ra ilroad Law of the Sta te, under which the co mpany was incor ­
porated , fully co,·er s, also, the quest ion of fa re,, to be charged, by 

sta ting that the maxi mum rate may be 3 cents a mile. with a min i­
mum fa re of scent s, but that the Legisla ture can at any time r educe 
the mileage rate be low that ment ion l'd, proYidecl that in doing $0 it 
shall not, without the con sent of the company, reduce the net ea rn ­
ings to less than IO per cent per annum on the capita l actually ex­
pended. T he fact was then pointed out that as these laws appli ed to 
all companies organized within the State, under the general ra il road 

la w, the in terests o f the community we re full y protected. On the 
other hand. if any spec ial contracts were made by the company. 
e \' en if they coincided exactly with the State law as then in force, 
thi s fa ct alone might, and probably would. prej udice the company 
in the eyes of fina nciers. a nd migh t result eith er in the fai lure of 
the en ti re undertaking or else in the se lect ion of a route out side of 
the bounda ries of lhe par ticular city which insisted upon such a 
fra nch ise. In other wo rds. the company stood squarely up tu 
the positi on of not being wi ll ing to wai,·e from any of it s statutory 
rights, and showed that in taking th is ~tand it did so. not with the 
desir e to impose on the city. but to assure the completion of th e 
project which all those present admitted wa s as important to the 
city as to the company. 

T he ~equel of th is particu lar episode was tha t the t0\\'n meeting 
,·oted un animous ly in fa,·or of gi,·ing the fra nchises witho11 t any 
restrictio11 3 whate\'e r. and the inciden t was closed. 

\Ve real ize that the temptat ion lo any rai lway company, <.ituated 
as th is was. is often \'ery great to qui etly accept conditions of thi s 
ki nd, which appear harmless, and which. as a matte r of fact, might 
neYer create any tro uble. But those who ha1·e had much ex perience 
with railway operation realize that ve ry often a limiting cond ition . 
such as the completion of a line by a certain time, ,,-hi ch orig inally 
appeared ent irely innocuous, will , through some unforeseen cont in­
gency, such as a financia l cr isis. cau <.e a great deal of trouble. Th e 

consequence is that \Va ll St reet looks upon all <. pecial condition s of 
thi s kin d wi th a great deal of suspicion. and their inclu sion in any 
fra nchi ~e often jeopardizes the success of the entire proper(~• from 
a fin ancia l pni nt nf ,·ie\\'. 



STREET RAIL\YA.Y JOURNAL. [VoL. XX. No. 8. 

The Pacific Electric Railway Equipment 

The new power h ouse. car houses a nd sh ops of the Pacific 
Elec tric Railway Co mpany. of Los Angeles, Cal., which han re-

POWER STATION, SHOW ING SITE OF NEW EXTENSION 

cent ly been completed, com prise the largest elec tri c railway equip­
ment of this charac ter on the Coast. T he pre sent co mpa ny was 
incorporated on NoY. 14, 1901, but the work of 
construction on the new power plant and shops 
was well under way at that time. At present th e 
company is operating 95 miles of single track in 
the citi es of Los Angeles and Passadena, and the 
system extend s to Mt. Lowe, Long Beach, A lham­
bra, San Gabriel, J\fonrO\·ia. Santa Ana and other 
points. Ninety-eight motors and 16 trai lers are 
now m sernce. 

T he present power station equipment com­
prises two 250-kw. two 200-kw and one 125-kw 
direct-cu rrent generators in the Passaclena plant. 
T he Los Angeles station. which is now being 
erected, wi ll contain one 1050-kw direct-curren t 
generator, and two 1500-kw three-phase genera­
tor s. th ree 600-kw and five 200-k\\ motor-genera­
tor sets. One 650-hp Ball & ·w oocl cross-com­
pound conden sing engin e. one 450-hp and one 250-
hp machines of the same type are now employed , 
and an additional equipment is being installed. 
compri sing on e 2000-hp and two 2500-hp McIntosh 
& Seymour cross-compound condensing engines. 
Steam is furni shed by four 250- hp Stirling boilers 

· at the present t ime, and an addition of eight 
400-hp Babcock & \ Vilcox boilers is being made. 

Interest is centered at present in the big sh ops a t Seventh and 
Alam eda Streets and Central Avenue, in Lo s Angeles, which are 

INTERIOR OF PAINT SHOP 

now being equipped with machinery and machine tools. All ma­
chinery, except the steam hammers, is to be driven from electric 
motors. Vv ork on thi s plant was begun on Oct. 28, and has so 
far progressed as t o make it po ssible to turn out considerable 
work in seve ral departments. It is proposed that all of the repair 

work of th e Pacific Electric Railway Company 
and the Los Angeles Railway Company wi ll be 
cl on e in these shops, together wi th the building of 
cars and other mechanical work for the operation 
o f the railway systems in Los Angeles and the 
suburbs. 

There are five departments in the shops, and in 
addition the largest car house in the West is under 
construction and nearly completed and ready to 
receiYe the cars of the Pacific Electric Railway 
Company. T he car house is a t the west end of the 
large tract of land purchased by H. E. Hunting­
t on, fronting on Central AYenue cmd occ upying 
almost the entire space of a block. The shops are 
primarily for repair work on cars of the two 
electric railway systems, and new cars will also be 
built. 

The new shops are at present contained in six 
new buildings. namely, the machin e and black­
smith shop, store and carpenter shop, paint shop, 
car r epair shop and winding room, pattern shop 
and lumber store house and an oil house, to which 
wi ll soon be added a brass and iron foundry. 

In the con struction of the buildings 3,000,000 ft. 
of lumber, 3,000,000 brick and 8000 barrels of Port­
land cement were used. The shops contain about 
10,000 lin eal feet of track for the reception of cars 

und er constructi on or r epair. and the car h ouse contain s about 
5200 linea l feet of trac k fo r th e storage and inspec tion of cars. 

INTERIOR OF CARPENTER SHOP 

Th e first floor a rea in the shops is over 3¾ acres , and in the car 
house over 1 ½ acres. Th ere are 59 doors, 16 ft. high and 12 ft. 

wide_, for the admission o f cars to the shops. The 
pitch of all roofs is 30 degs. The roof trusses are 
combination wood and iron. A ll the buildings are 
of brick, with trussed roofs, no purlins or jack 
ra fters being used. The roof planks, which are 2 

ins. x 12 ins. tongue and groove Oregon pine, are 
spiked directly to the trusses. The brick walls 
extend direc tly up to this planking, and hence 
there are no pockets or draft run s for the spread 
of fire. 

The in side of all the shops and car house is 
coated with white magnite, thereby diffusing light, 
and also intended to make spread of fire more 
-difficult. 

The building containing the machine and black­
smith shop is 276 ft. long, 100 ft. wide, and 22 ft. 
high in the clear. Of this a space 200 ft. in length 
is occupied by the machine shop and 76 ft. by the 
blacksmith shop. Three tracks, fitted for either 
broad or narrow gage cars, extend across the ma­
chine shop near one end. They have cement-lined 
pits. 4 ft. 6 ins. deep beneath them. to facilitate 
work on car trucks. The machine ~hop has a IO-
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ton trave ling crane spanning it s 35-ft. centra l bay, and traveling the 
k ng th of the shop. T h is shop is newly fitt ed up with m odern 
machin ery for the makin g a nd repairin g o f cars. Th e blacksmi th 
shop has swing ing crane,- , and besides the usual 
fo rges anti fire ,, has a doub le- frame 3000-lb. ~team 
hammer in it s li s t. 

The buildin g containing the store and the car­
pen ter shop is 380 ft. long, 100 ft. wick. and 22 f t. 
high in the clea r. Through the store. which occ u­
pies a space 100 ft. sq., there is provided a broad 
and naITow gage t rack fo r the receipt or shipment 
of suppl ies, and thi s department is fully fitt ed up 
with spec ia l places for the numerou s ar ticles to 
be fou nd therein. T he ca rpenter shop has ten 
tracks, for either broad or narrow gage ca rs. 
under three o f which cemen t-lined pits, 2 ft. 5 in s. 
deep, arc pro\'ided, to enable th e men tn work 
under cars. In one encl of the ca rpent er shop the 
mill machin ery is loca ted, and is complet e for the 
manufacture or repai r of ca rs. 

The two bui ldin gs just mentioned ~tand in lin e 
wi th one an other, which fr om end to en cl is 71 r ft. 
long. P a ra llel to th is line. and at a dis tance of 
about mo ft ., a re fir st . the paint shop, which is 
300 ft. long, JOO ft. wide and 22 ft. high, and con ­
tai ns twenty tracks for the reception of either 
broad or narrow gage ca r ,: nex t , the ea r r epair 
!-hop and winding room bui lding, whi ch i,; 360 ft. 
long, 100 ft . wide, and 22 ft. high in the clear: 
So ft. is partiti oned off at one end for the windin g room,and through 
thi s room a track fo r e ith er broad o r narrow gage cars is pro-

MACHINE AND CARPENTER SHOPS 

\'ided. In th e car repair department th ere are eightee n tracks, for 
ei th er bro ad or narrO\\' gage cars. and all th e track s a re over 

CAR BUILT FOR PASADENA SERVICE 

cement-lined pits for bett er access to the tru cks. A ll th e pits 
throug hout the shops are co nnected to sewe rs for th e di sposal of 
wash water. 

Between the two rows of shops me nti o ned th ere is a transfer 

tab le 60 ft. lo ng, capable o f tra nsporting a full y-loaded broad-gage 
freigh t ca r , conta.inin g suppli es, and aggregatin g r6o,ooo lbs., an d 
it s travel is 866 ft. lun g . Thi s tabl e i;, nove l, in that it ha s o nly 

--

ONE OF THE NEW COMBINATION CARS 

fnur wh eels, tra ,· elin g o n two rails, anJ is driven by an electric 
motor with O\'e rhead troll ey. 

REPAIR AND PAINT SHOP 

Th e fi ft h build ing co nta in s an So-hp bo iler fo r the steam ham-
mers and dry kiln s, and a lso co ntains on the lower tloor the h ard­

wood lu111ber storage, while the second floor is 
devoted to a full y equipped patt rn shop. This 
buildin g is 200 ft. long, 6o ft. wide, and two stori es 
high. 

The sixth building is the oi l house, 40 ft. long. 
34 ft. wide, with base 111ent 10 ft. high. The buil d­
ing is one story high. The oil is hand led either 
by gravity or compre::osed air. as 111 ay be most con­
\'en ient. Oil is used for the ordinary purposes, 
and a lso for firing the boi ler when the mill refuse 
is not sufficien t and for all blacksmith shop fir es. 

The seventh building, soon to be in readiness. 
is a brass and iron foundry, 2 00 ft. long, mo ft. 
wid e, and 30 ft. high. proYid ed with all the tools 
and appliances for such work in conn ection with 
th e manufacture and repair of ca rs. 

There ha s also been con~tructed a ca r house 263 
ft. long. 264 ft . wide. and 18 ft. hig h in the clear. 
There are h,·enty tracks in thi , building, each 
257 ft. long, for th e storage and in spection of ca r s, 
and in ~pec tion pib a re pro\'ided under a ll the 
tracks. 

The shop~ a re pro \' ided with full fire sen ·icc 
hydrant s and hose. Each department throughout 
has its o wn was h rooms and \\'aterclosets, con­
Yen ient to the in spec tion of th e se,·eral fore men. 

Th e officers o f the co mpany are: President. H. E. Huntin g to n ; 
vi ce-pres id ent, Epes Randolph: ~ec reta ry, E. E. Bacon: treasurer , 
I. \V. I-I e llman. F. Van V1·anken is super int endent o f th e Los 
A ngeles plant, and \ V. TT . Smith super intendent of the Passadena 
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NEW CAR HOUSE UNDER CONSTRUCTION 

sta tion. G. E. Pillsbury is chi ef engineer and S. H. A nderson, 
chi ef electrician. C. E. D onnatin is superintendent of the 
mechanical department. 

----♦•----

Chicago Elevated Traffic for First Half l 902 

The reports from three of th e elevated railroads of Chicago 
for the first half of 1902 sh ow passengers carri ed as foll ows: 

SOUTH SIDE ELEVATED 

Month 1902 
January . . . .. . . ... .. . .. . . .. . .. . . . . .. 79,154 
February . . . . .. . . . . . . . . . .. . . .. . . . . . 79,386 
March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80,313 
April . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81,009 
:May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76,063 
June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76,449 
July . .. .. . . .. . . . .. . . .. . . . . . .. . .•. .. 70,767 

1901 
71,137 
74,525 
76,269 
77,772 
74,205 
69,645 
63,763 

METROPOLITAN ELEVATED 

Month 1902 1901 
January ............................. 98,029 89,f99 
February ......... .... .............. 100,466 97,659 
:March .............................. 105,512 98,339 
April ............ ...... ............. 109,246 97,018 
May ................................ 105,799 92,579 
June ................................ 101,743 86,179 
July . .. .. . . .. . . . . . .. . .... . . .. . . .. .. .. 97,929 79,308 

NORTHWESTER N ELEVATED 

Month 1902 
J anuary . .. . . .. . . . . .. ... . . . . .. . .. .. .. 62,010 
February . . . . . . . .. .. . .. . . .. .. . .. .. . .. 64,760 
:March . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65,362 
April . . . . . . .. . . . .. . . .. . .. . .. . .. .. .. . . 65,430 
May ................................ 63,199 
June . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60,813 
July . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56,110 

•• 

1901 
52,022 
55,256 
57,193 
58,623 
56,399 
53,587 
48,559 

Increase 
8,017 
4,861 
4,044 
3,237 
1,858 
6,804 
7,004 

Increase 
8,339 
2,807 
7,173 

12,228 
13,227 
15,564 
18,621 

Increase 
9,988 
9,504 
8,169 
6,807 
6,200 
7,226 
7,551 

P er Cent 
11.2 
6.5 
5.3 
4.2 
2.5 
9. 7 

10.9 

Per Cent 
9.3 
2.8 
7 .3 

12.6 
14.2 
18.0 
23.4 

P er Cent 
19.5 
17 .2 
14 .3 
11.6 
10. 8 
13.4 
15 .5 

Advertising Trolley Excursions in Cleveland 

The Cleveland Electric Railway Company has given especial at­
tention during the past season to the development of the excursion 
business on its system, and as the lines of the company reach a 
large number of popular parks and pleasure resorts, as well as the 
five principal cemeteries in the city, the work of working up the 
business has been an extensive one. To obtain the best result s from 
this business a special department has been established, called the 
Outing Department, and has been placed in charge of J. W. 
Butler. 

One of Mr. Butler 's methods has been that of printing a large 
number of attractive flyers, giving the points of int erest which can 
be reached from any point in the city by mean s of a 5-cent fare. 
This is called "Nickel Outings to Cleveland's Public Parks, Boule­
vards, Pleasure Resorts and Points of Interest," and the flyer men­
tions the route to take and as well describes any principal attraction , 
such as a band concert, which may be given at any particular park. 

An other plan was to make an arrangement with the daily papers 
by which each one printed a " return coupon," good as passage on 
the cars in returning from a certain park which the company 
wished particularly to advertise. The result of this policy has been 
to develop greatly the excursion business of the company. 

Proposed Changes in New Orleans Railways 

Th e New Orleans Railways Company has submitte.d t_o the 
I\Iayor and City Council a general plan fo r the reorgamzat10~ of 
the transportation system of the _city .. The ma~1~gem ent has g1~•en 
th e problem its undivided attent10n smce acqumng the properties, 
and it is believed that the plan proposed will r e~ieve the present 
con gest ion of traffic on Canal Stree t and g reatly_ 1111pro~e the ser­
vice throughout the entire city. Th e company 1s conv11_1ced that 
the adoptio n of the plan, which will enable it ~o _make mmor con­
nections at intersecting stree ts, between cx1stmg tracks, sho:t 
excursion routes, and changes in the syst em of operatin g ca rs: will 
bring about at once g reater rapidity in tran sit , greater co m·e111: nce 
and less expense to patrons and increased safty to pedcstnans. 
Cross-overs on Canal Street, the m erging of Napoleon Avenue 
lin e into New Lake R oad, and the extension of Claiborne line to 
Poland Street are th e m ain feature s of th e plan proposed. 

It is a well-known fact that Canal Street in New Orl eans p_re­
sents one of the most difficult problems in street railway operation 
that has yet been encounter ed, and it is rapidly becoming worse 
in proportion to th e growth of the city and extension of t_he street 
railway lines. The troubl e arises from the fact that all Imes ~ead 
to Canal Street- an admirable feat ure in the days when few Imes 
were operated-and these were own ed by independent !nterests, 
but under existing conditions there is, o f course, no valid reason 
fo r continuing the plan and every reason for abolishing it. In the 
fir st place the city h as outgrown the idea that all business must 
be centralized in one particular spot in th e town, and that all cars 
must therefore lead to that di strict. Moreover , the company now 
propose,:, a transfer syst em that will not only enabl e all passeng_ers 
t o r each Canal Street , but will g ive them facilities for r eachmg 
other parts of the town for a single fare, when at present two or 
three fares would be charged fo r making the same trip. By 
changing the routes somewhat the present conges!ion of traffic 
on Canal Stree t could be avoided. or at least matenally lessened, 
so as to make unn ecessary the delays and blockades of that thor­
oticrhfare which are now unavoidabl e. An idea of the condition of 
thi; stre~t may be gained by examining the accompanying re­
production of a photograph, which fairly represents ordinary 
conditions on that route. There are six tracks on the street, and 
tht.ir capacity is constantly taxed. It is largely for the purpose 
of affordinO' r elief upon thi s thoroughfare that the company pro­
poses the f;llowing plan, whi ch is now under consideration: 

Tchoupitoulas line, L evee and Barracks line: The privilege 
to connect, by tracks across Canal Street, the tracks of the 
Tchoupitoulas lin e, on Tchoupitoulas and South Peters Streets, 
with the tracks of th e L evee and Barracks line, on North Peters 
Street , and to make the terminus of the Levee and Barracks line 
on Poland Street, Dauphine, in stead of R ampart Street. 

Annunciation and E rato line, City Park line of Orleans Railroad 
Company: The privil ege to connect by a curve track, the down 
track of the Annunci ati on and E rato line with the down track of 
the City Park line of the Orleans Railroad Company, at Canal and 
St. Charles Streets, t o co nnec t by a curve track the up track of the 
Annunciation and Erato line with the City Park line of the 
Orleans R ailroad Co mpany at Canal and Carondelet Streets, and 
the privilege to change the direction of the running of cars on 
Laurel and Constan ce Streets between Louisiana Avenue and Val­
mont Street . 

Magazine line, Camp and Prytania lines: The privilege to con­
nect by a curve track the down track of the Magazine line with 
the up track of the Camp and Prytania line at Canal and Camp 
Streets: 

H enry Clay Avenue line, Coliseum line, Camp and Prytania line, 
Broad Street line of Orleans Railroad Company: The privilege 
to connect by a track across Louisiana Avenue the up track (to be 
used as a. down track) of the H enry Clay Avenue line on Camp 
Street (to be used as a down track) with the down track of the 
Coliseum line on Camp Street, to connect the up track of Coliseum 
line on Chestnut Street by a track on the neutral ground of 
Louisiana Avenue , with the down track (to be used as an up 
track) of the H enry Clay Avenue line on Coliseum Street, to 
operate cars down Camp Street from Calliope to Canal Streets, 
and to copnect the down track of the Camp and Prytania line 
with the down track of the Broad Street line of the Orleans Rail­
road Company, at Canal and Camp Streets, and the up track of 
the Broad Street line of the Orl eans Railroad Company with the 
up track of the Coliseum line at Canal and Carondelet Streets. 

Peters Avenue line, H enry 'Clay Avenue line, Rampart and Dau­
phine line: The privilege to connect by a track on Peters Avenue, 
from Magazine Street to Constance Street, and a track across 
Louisiana Avenue at Dryades Street, the up track (to be used 
as a down track) of the Peters A venue line, and the down track 
of the Henry Clay Avenue line, and by a track across Louisiana 
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at Baronne Street, the up track of the Henry Clay Avenue line 
with the down track (to be used as an up track) of the Peters 
Avenue line, and to connect the down track of the H enry Clay 
Avenue line wi th the down track of the Rampart and Dauphine 
line at Canal and St. Charle s Streets, and the up track of the Ram­
part and Dauphine lin e with the up track of the H enry Clay 
A venue lin e at Canal and Carondelet Stree ts. 

Louisiana A venue line : The privilege to connect, by sh ort 
pieces of straight track, ex isting tracks on the neutral ground of 
Loui siana A venue, and to operate the cars of the Peters Avenue 
line thereon o ut Louisiana Ave nue, between Freret Street and 
Tchoupitoulas Street, and to conn ect the down track of the P eters 
Avenue line o n Dryades, at Canal St r ee t , with the up track of 
Peters Avenue line on Canal Street. 

Villere Street lin e, Canal and Lake lin e: The privil eges to ex-

Although at the time this proposition was prepared the New 
Orleans Railways Company had not acquired possession and ad­
mini stration of the franchises of th e New Orleans and Carrollton 
Railroad, it was understood that the franchi ses referred to would 
pass into it s hands, a nd the management therefore further asked 
th e following: 

St. Charles Avenue Belt line , Tulan e Belt line: The privilege to 
connect by curve tracks the tracks of the Tulane Belt lin e on the 
neutral ground of Canal Street and the tracks of the St. Charles 
Avenue Belt line on Baronne Street by curve tracks at Canal and 
Baronne Streets. 

J ackson Avenue line, Claiborne Avenue line: The privilege of 
operating the cars of the J ackson Avenue line over the tracks of 
the Claiborne A venue line. 

Na pole on Avenue line: The privilege to connect by tracks 

VIEW OF CANAL STREET, NEW ORLEANS, SHOWING PRESENT CONGESTION OF STREET RAILWAY TRAFFIC 

tend the tracks of the Villere Street line down Villere Street, from 
Lafayette Avenue to Port Street, to connect (for em ergency pur­
poses) the track on Villere Street with the tracks of the Rampart 
and Dauphine line on Rampart Street and Dauphine Stree t by a 
traek on Port Street, and to discontinue the operation of cars of 
the Villere Street line on Lafayette Avenue, from Villere Street to 
St. Claude Street. Lafayette Avenue, between Villere Street and 
St. Claude Street, will be well served by ears of the Claiborne 
Street line, to which free transfers will be furni shed under the 
general transfer system h ereinafter proposed. 

Esplanade and French Market line: To discontinue the opera­
tion of the cars of the French Market line vn North Peters Street, 
from Esplanade to Canal Street, and to operat e thi s line on Es­
planade Avenue, betwee n Villere Street and North Peters Street. 

·Bayou St. John line, French Market line of th e Orleans Rail­
road Company, South P eter s lin e: The i,rivilege to discontinue 
the oper;;.tion of the cars of the Bayou St. John line, and French 
Market line of the Orleans Railroad Company and the South 
Peters line, 

across St. Charles Avenue the tracks of the Napoleon Avenue line 
with the tracks to be constructed by the New Orleans and Pont­
chartrain Railroad on Napoleon Avenue, to operate the cars of the 
Napoleon Avenue line and the cars of the New Orleans and Pont­
chartrain Railroad Company as a combined passengLr system, 
and to discontinue th e operation of the cars of the Napoleon 
Avenue line on St. Charles Avenue, Baronne and Canal Streets. 

The company also asks the privilege for all cars to take on and 
let off passengers at n ear side crossings on Canal Street, so as 
to avoid the loss of time r esulting from two stops. 

In return for these concessions the company agrees to establish 
immediately and always maintain a general transfer system, pro­
viding one transfer for one fare on any line to any other line which 
is crossed. 

To establish immediately and always maintain properly graded, 
grassed and trimmed neutral grounds on Metairie Road, from 
Canal Street to Bayou St. John, and on Dryades Street, from St. 
Andrew to Howard Avenues. 

To pay (without, however, any admission of liability therefor) 



STREET RAILWAY JOURNAL. [ VOL. xx. No. 8. 

th e entire eost to th e eity of New O rleans of th e wor k heretofore 
done in raising th e t rack s o n P rytan ia Stree t , from Philip Stree t 
t o L oni siana A venue. 

T o furni sh orch estra music at A udubon P ark and City P ark on 
Sundays, eommeneing the fi r st Sunday in May and ending the last 
Sunday in Aug ust each year. 

T o ext end the Claiborn e tracks down St. Claude St reet to 
P oland Stree t, and to operate the car s of that line over t h e ex ­
ten sion, and oth erwise t o improve and ext end th e servic e. 

The aeeompanyin g en gravin g sh ows what th e condit ion of 
affairs is now and the desirabili ty of the relief possible by continu­
ing the lines across town. A t ce r tain periods of th e year mo st of 
the processions and displays take p lace on Canal St r ee t , and th e 
crowd increases t o such an ex t ent that the l\Iayor o f the ei ty has 
bee n fo rced t o induce the var ious st r ee t railway co mpanies to d is­
conti nue operatmg on Canal Street during th e periods of th ese 
process ions. The effec t of g rantin g the permi ss ion r equested by 
th e New O rl ean s R ailways Co m pany would b e to r eli eve th is 
conges tion and g ive as good se rv ice as it was befo re. T he illus­
tration was taken at 9 u'clock in th e m ornin g, and illustrates a 
numb er of t rack s a nd ca rs on th e stree t , th e latter b eing suf­
fi cient in number at ti1~1e s to alm ost cause an in terrnpt io n in 
crossing th e street fro m one side to th e other. T h e m erchant s on 
either side hai l thi s appl ication with a g reat deal of sati sfact ion, 
and its introductio n by the New O rl eans R ailways Company, wh o 
is progress ive in it s movement . will give to the shoppers th e 
o ppor tunity of crossin g· the street without fea r o f danger. 

In a circular let ter , under date of July 17, the New O rleans R ail­
ways Company announces the fo llowing office r s for the manage­
ment of the several devartment s, as well as the executive staff : 
Gen eral offieers-H . H. P ear son , J r., pres iden t ; Charles H . L edlie, 
fi r st vice-president; J oseph H . D e Grange, second vice-pres iden t. 
Departments-Capta in J ohn G. \ Voods. general man age r railway 
depa rtment ; Bankson Taylor, general manager gas department; 
Alexander Black, chief engin eer and electri cal department; E. B. 
M cKinney, superintendent power houses; H . A. F errandou, auditor 
of the City & O rlean s rail road companies; E . J . M orri s, master 
mechani c ; J ohn R. McGivney, purchasing agen t, and \ V. H . 
Renaud, claim agen t. Th ese gentlemen will organize thei r depart ­
ment s, r eporti ng to the pres ident fo r in structions. Other depart­
m ent appointm ents will be nam ed later, an d fo r the prese nt th e 
o ld o ffi cial s and employees will continue in their r esneetive 
pos itio ns. ____ . ._ __ _ 

Street Car Brakes* 

BY M. POETZ, 

Chief Engineer of the '" St rassen-Eisenbahn-Gesell schaft," of H amburg 

Frum ci rcular lette r s sent by th e writer to members o f the union 
asking fo r info rmat ion on the subj ee t of brakes. only t wen ty replied, 
viz: T he Aachener Kleinb ahn-Gesell sc haft , E lektri seh e Strassen­
bal111 Barmen-Elberfeld , Grosse Berlin er Strassenbahn, Strassen­
E isenLahn-Gesellseh aft in Braunseh weig, Tramways B rux­
ellois, Societe d 'Entrcprise Ge nerale de T ravaux, F rederiksberg 
Spor vej s-og E lektricit e ts A kti eselskab. St rassen bahn H annover, 
Kri sti ania Spor vcisselskab, Grosse Leipziger Strassenbahn-Gesell ­
schaft , L eipziger E lektri sehe Strassenbahn . T ramways Liegeois, 
Magdeburger Strassen-Eisenbahn -Gesellscha ft , Mi.inchener Tram­
balm , N i.irnberg-Fi.irther Strassenbahn-Ge sellseha ft , S tet t in er Stras­
sen -Eisen bal111-Gesell sch af t , Strassburger S trassen bal111-Gesell­
scha ft , Socie te N ationale des Chemin s de fer vicinaux de Bruxelles 
Stiidti sehe Strassenbahn Zi.irieh, an d Strassen -Eisenbahn -Gese ll~ 
seha ft Hamburg. 

A ll the companies named, with the except ion of the Strassburger 
St rassenhahn-Gesellscha ft , and the Soeiete N ationale des Chemins 
de fer Vicin aux possess electri c t raction , whi le those two-companies 
employ on their line trac tion part ly by steam locomotives and partly 
by eleet ri eity. Steam traction is use d principally on the suburban 
lin es of the ehemins de fe r vieinaux, and eleetrie t raction on it s 
urban lines. 

In only a few in stances have precise local statutes been passed on 
the subj ect of braking. \ Ve have r eceived the fo llowincr eomnrnn i-
eation s on thi s subj eet : "' 

Aachener K leinbahn-Gesell seha ft.-I t must be proved to the au­
thorities that the power of the brake is suffi cien t to stop the tra in 
within a distance which does not excee d the length of t he portion of 
the line illuminated by the headlight of the train. 

Grosse Berliner St rassenbahn.-Continuous brakes are prescribed. 
A t fir st electromagnetic brakes were specified, but at the present , 

* Abstract of paper r ead at th e m eeting of the International T r am ways 
U nion ? L ondon , J ul,Y 3, 1902. 

compressed air brakes are also permitted, and a great number of 
car s are already equipped with them. 

St rassenbalm H annm·e r.-The rules r equire a con tinuous brake 
which ean be wor ked from the front platform. ' 

K ri stiania Spon eisse lskab.- \ Vhere the brake cannot be worked 
fro m both plat fo rms, or where a continuous brake does not exist 
eaeh t rai ler car must be attended not only by a conductor, but als~ 
by a brakeman. 

Grosse L eipziger St rassenbalm and E lekt r isehe Strassenbahn 
Leipzig.-T he rules prescribe a brakeman on eaeh ear, or else, a con~ 
tinuous brake. 

Niirnberg-Fi.i rther Strassenbahn.-The compressed air brakes, 
wi th which a cert ain number of ear s are furn ish ed, are prescribed 
by the au thori t ies. 

Stettiner Strassen-E isenbahn-Gesell sehaft.-The rules only 
presc ribe a brake without speci fying the system. 

In mos t eases the au thor it ies have left the choice o f the system 
of brakes to be adopted, entirely to the tramwar companies, and 
have limited themselves to approv ing the system employed. 

T he companies have expressed themselves as follows in r egard 
to the brakes they a re using: 

I. H and Brakes.- A aehener K leinbahn-Gesellsehaft.-Screw 
brakes are suffi cient when they work properly, to stop rapidly a 
motor ea r. T he screw brakes which were fir st used on the cars 
have been r eplaced by simple chain brakes wi th sprocket wheels, 
because with th is lat ter system the conductor has g reater cont rol 
over his brake, an d ean apply it in shor ter t ime. Besides, dust 
and wear are destructive to the screw brake. 

Strassenbahn H annover.- T he hand brake works well and surely. 
I t presents, however, inconvenience that it aets only on the motor 
car , and that it s qnick work ing depends too mueh on the promptness 
uf it s application . 

Kri stiania Spor veisselskab.-Chain brakes are not adapted to all 
the climatic condit ion s. At t imes the ears slide ov er the rail s with 
the wheels skidding, while again braking becomes imposs ible in 
spite of the. effo rt s o f the conductor, on acconnt o f the snow 
whi ch g ets between the shoes and t h e wh eels. U nder these con­
ditions th e use of cos t ly air b rakes would hardly improve our 
conditio ns. T h ese in conve niences are less with th e electric 
syst em s. 

Tram way s L iegeois.- Chain brakes are suffic ient on lines with 
few g ra de s, provided that th e chains a rc ca refully inspected. 

Magdeburger Strass en- E isen bahn- Gesellsehaft.-Hand brakes 
have the d isadvan tage of in creas in g th e working ex penses on ae­
eo_un t of wea r , bu t th ey have the advant age of fac ili ta ting o per­
at io ns. 

2. E lectri c Brakes.- Gross e Berliner St rassenbahn.-An in­
con venience of the magnetic brake con sist s in the continual stra in 
put on the fi eld coils and commutat or s by which th ry get over­
heated. T h ere is also great wea r on the discs, and fre qu ent 
b reaking o f th e conn ect io ns, which en tai ls great expense. 

Frederiksberg Sporve is-og E lek tri eite ts Akliese lskab.-Short­
cireuit brakes employed sim ul taneo usly with h and brakes g ive 
excellent r esult s. 

St rassenbahn H annove r.- T he sho r t-eireuit break often ae ts 
t oo quick ly, a_nd causes t he wheels t o sk id. T hi s system of b rak­
in g has also the d isadvantage that it b rak es only one axle wh en 
the car possess only a sing le motor. T he r ever se-current brak e 
has the sam e di sadvan tages . and entail s a cer tai n expense , b e­
cause th e current is t aken from the overhead conduit. 

K'.i sti ania Sporveisselskab.-Eleetri c b rak es are less affected 
by sno w tha n hand brakes and air b rak es (see h and brak es). A n 
object ion against it is t h e impossibili ty of stopp in g the ea r com ­
pletely by th e electri c brak e, on account o f which it is a lways 
necessary to h ave r ecourse t o ano th er brake, which we consider 
inconv enien t. It is well to add th at the m ot o rs are subj ec t ed to 
g reat st rain, witho ut periods o f rest , which is undesirable, espe­
cially in summer. 

l\fagdeb urger Stra sse nbahn -Gese llsehaft. - T he sho rt -circuit 
b rakes are ex pensive. on aeeount of the repairs which it entail s 
to the armature, coils, et e. E lee trom agn eti e brak es wea r o ut 
fewer discs, and enable th e dri ver t o stop the train. it m ay be 
said. instantaneou sly. 

N i.irnberg-F i.i r ther St rassen bahn-Ges ell sehaft.- 'vVe consider a 
good hand brake u sed simult aneously with a sh o rt -circuit brak e 
as emerge ncy brake. or vice-versa, as being the best braking 
device. If there a re fr ee axles without motors, they must be 
brak ed eleetrom agnet ieally. This system presents the advantage 
that on all th e down g rades the two brakes m ust be always em­
ployed, which guarant ees th eir constant working; b es ides thi s ar­
ra ngem ent o ffer s th e least hindrance to the pro g ress of the 
vehicl e. 

Stadti sch e Strassenbahn Zi.irieh.-We consider that the two 
brak es (hand brake and electri<;,: h ra\<e) a.re (lb$olutely indispensa-
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ble for a city tr amway. F requent use of the electric brake causes 
more rapid wea r of the pi eces o n whi ch it works, above all if it 
is put in force quickly when running at g reat speed. 

3. Pneumati c Brakes.-Aachener Kleinbahn Gesellschaft.- W e 
hav e di sco ntinued the use o f compressed air and similar brakes, 
chiefly for wa nt of space, a nd also because of the difficulty of 
mainta ining th e p ressure of the air and the freezing in winter 
which weakened the re liabi lity of the wo rking of the brake. The 
necessity of constant and minute examination by an experienced 
staff rai ses the cost of the maintenance of the brakes, et c., a nd 
finally the increase in the weight of the cars con stitutes a se rious 
inconvenience. 

Grosse Berlin er Strassenbahn.-The co mpressed air brake has 
not as yet manifested any di sadvantages, and it has t he advantage 
over the magnetic brake in the smallness of the repairs it r equires. 

Tramways Bruxellois.-The \Vestingho use brake has the ad­
vantage of working surely and efficaciously. It necessi tates a 
certain upkeep, a nd som e expense, whi ch is, h owever, much less 
than the wages of the brakemen, wit h which it di spenses. 

Strassenbalm Hannovcr.- The Carpent er brake consumes so me 
power for the compression of th e air, but o n the other hand, it 
works quickly and forcibly , stopping th e wh ole train at once. 

Grosse L eipziger Strassenbahn.- The <.:xperience which we 
have acquired with thi s brake (compressed air b ra ke of the 
Standard A ir B ra ke Company) during a working period of five 
years, has been entirely satisfactory and its upkeep is so simple 
and inexpensive that we have reso lved o n keeping to the sam e 
syst em when o rdering all our new cars. 

Miinchener Trambahn.- \V e have adopted, o n our own 1111-

tiative, the air brake, and it works in a perfec t manner, o nly, in 
winter, when it is very co ld , the brake valv es are so metimes 
frozen, and it becomes necessary t o r eplace the car. However, 
the car can b e put again in operation at the end ot fi ve minute s. 

Niirnb erg-Fiirther Strassenbahn- Gesell schaft. - W e consid~r 
that the electromagnetic brakes and a ir brakes stand about equal 
in point of m erit , if we omit the question of fir st cost and main­
tenance charges ( the air compressors consume a con siderable 
amount of elec trical energy). 

4. Friction Brakes.-Leipziger E lektri sche Strassenbahn.­
Thi s brake presents the advantage that it is actuated by mea ns of 
the handl e by a slight movem ent and without any effort , and that 
the inertia of the car itself is used for the braking. This brake is 
notable for its low cost. 

The conclusions r eached by the writer from the foregoing let­
ter s•, and from his own experi ence, a re as fo llows: 

I. Hand Brake.-\Vith chain brakes, the gearing ratio gener­
ally adopted between the handle and the shoes is as 1 : So or 
I : 100. Experimental tests have shown that, when light doubl e 
axle cars are operated, running at the maximum permissible 
speed in the int erior of towns (which is not very high ), these 
brakes are sufficient under ordinary conditions, it b ein g under­
stood that no trailers are handled. In no rthern countries the 
efficiency of the brake is liable to be reduced by the fact of the 
snow getting between the shoes and the wheels. Otherwise this 
brake answers t o the gen eral r equirements. 

Tpi s brake is eas ily in spected a nd regulated. It is likewise 
easy t o remove the worn part s; and the maintenance cost is low . 

With the screw brake the gearing ratio can be carri ed to above 
I : 100, but a g reat inconvenience results therefrom, from the fact 
that it is brought so much the less quickly into operation. Thi s 
cannot be permitted, co nsidering the ri sks inherent to tramway 
operation. A nother serious drawback is the wear caused by the 
street mud an d dust upon the screw; thi s r edu ces the efficiency 
of the brake. Co nsequently, thi s brake cannot be r elied upon as 
a r egular servi ce brake, and ought only t o be co nsidered as a 
~afety brake. 

2. E lect ri c Brakes.-So far as ordinary se rvice is concerned, 
the short circuit and electromagnetic brakes worked by the cur­
rent se t up by the motion of the cars, can o nly be co nsidered. 
The reverse-current and elec tromagnetic devices which are actu­
ated by the lin e current are m ere emergency brakes. As the 
short circuit and elect romagneti c brakes worked by the current 
set up by th e car's m otion , cann ot bring the car or train to a 
perfec t stop, it will be of advantage, espec ially on grades, to 
work them togeth er with the hand brake. In such a case, a very 
small effort is r equired from the moto rman to set the hand brakes. 
When the car must be stopped by the electri c brakes alon e, the 
current must be derived directly from the line. 

It is o f the utmos t importance that all the axles of a train 
sh ould be braked whenever quick stops are a conditi on of safe 
o peration. Experience has shown that short-c ircuit brakes are 
capabl e of exciting a ve ry strong braking act ion. \Vh en the 
m otor car s run sin gle and all axles are driven, the short-circuit 
brake will, as a gen eral rul e, answer every purpose of a reliable 

se rvice brake; it bei ng understood that the hand brake is also 
available. Under specia l easy and favo rable conditions, the short­
ci rcuit brake can sti ll be relied upon if only one axle is driven. 
When trailers arc used , all their axles must be braked whenever 
stopping within short di stances is r equired. 

T he electric brake, when compared with the ordinary brake, 
requ ires no eff ort, and, consequently, does not exhaust the motor­
man. This point is of importance, especially wh en hi gh speeds 
are reach ed and when th e street traffic is congested; as a physi­
cally exhausted motorman is liab le to be inattentiv e and lose 
that presence of mind which is, above all, necessary to him. 

T he brake being actuated by a short motion of the handl e, the 
action is very quick, which is of importance in cases of emer­
gency. Provided a good regulatio n of the resistances is devi sed 
and the motorman has some practice, the stoppage is very smooth. 
The simultaneous worki ng of the hand brake with the electric 
brake is also of advantage, as it keeps both systems in proper 
working condition. 

As to th e other advantages claimed by th e electric brakes, the 
opinio ns widely differ. A number of companies consider that the 
brake is hard on the m otors and entails heavy repairs for arma­
ture co il s. As fo r the electromagnetic brake, the Grosse Berlin er 
Strassenbahn sta tes that the wear o n the discs an d the frequent 
breakings of the elec tromagnet leads cause very great repair ex­
penses. It is t o be regretted that n o statistics concernin g these 
changes are g iven. The ex perience which the Hamburg Strassen­
E isenbahn-Gesellschaft has had with the simultaneous use of 
short-circuit and electromagnetic brakes, as ordin ary service 
brakes, on all it s car s, is hi ghly sati sfact ory. This company has 
not experi enced any increase in the r epai rs to motors, switches, 
gear wheels, etc.; m oreove r, no magnet lead of the electromag­
netic brake has as yet been broken. The fa ult s fou nd with these 
sys tems seem m ore likely t o be due to want of sound co nst ruc­
tion o r of the proper proport ioning of the r esistances. 

3. Pneumatic Brakes.-The compressed ai r brake has the ad­
vantage over the electric brake that any number of trailer cars 
can be added to a train and braked without inconvenience. On 
the o ther hand, the fo ll owing drawbacks can b e cit ed against 
them ; higher cost o f insta llat ion, necessity of a special controlling 
handle, increase in the working expenses caused by th e com­
pression of the air, necessity of a minute in spection of the com­
pressors and valves, etc., the fre ezing of the pipes, and the reduc­
tion in the braking efficien cy when the snow gets between the 
shoes and wheels. 

A ll the compan ies which use air brakes. however, express them­
selves as satisfied with their working. A particularly interesting 
statement is that made by the Niirnberg-Fii rth Tramways who, 
it is remembered. make use of both the electromagnetic and th e 
compressed air brakes. We will once more produce its state­
ment h ere: "We believe that the electromagnetic and com­
pressed air brakes stand about equal in point of merit, if we omit 
first cost and maintenance charges." 

4. Friction Brake of the Elektrische Strassenbahn Leipzig.-! 
have nothing particular t o menti on here with regards to thi s 
system. 

Taking all t he evidence at our di sposa l into con sideration we 
co nclude that the m echanical efficiency of the air and electric 
is equal when the motor car hauls but one or two not too heavy 
trailers. When the numb er of trail er s is g reat er th an this num­
ber, preference must, by all m eans, be given to the compressed 
air brake, because the sho rt-circuit current set up in the car 
would not , under such conditions, be sufficient t o brake the train . 
So far as r el iab ility is concerned, it must be admitted that the 
electric brake, owin g to its greater simplicity, wi ll be less fre­
quently di sabled than the air brake which is fa r more complicated 
and is composed of various parts, some of which are very deli­
cate. The freezing of th e pipes and valves is a g reat inconveni­
ence of the air brake. It is also more natural that an electric car 
should be braked directly by electricity instead of actuating ai r com­
presso rs by elec tri city fir st and then usin g this compressed air 
fo r the braking. 

W e do not possess any certain statistics o n the financial part 
of the question by which the advantage of one system over the 
oth er can be st ated. The air brakes are likely to entail greater 
fi rst and maintenance cost than the electric brakes. It is of a 
general interes t to get full information on thi s .matter. 

----♦----
A bad accident occurred A ug. 19 on the J erome Avenue line of 

the U nion Railway Company, of New York, when a large open car 
left the track near the foot of the J erome Avenue hill and fe ll in to 
a ditch. Several person s were injured. It is thought that recent 
rain s covered the track with sand, and this derailed the ca r. 
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Systems of Mechanical Traction for Street Railways* 

BY E. A. ZIFFER, of Vienna 

Reports on this subj ect were presented by the writer at the 
meetings for this Union held at Cologne, 1894; Stockholm, 1896; 
and Geneva, 1898; and the systems in use at that time were fully 
described. Although a number of improvements have been made 
since that time, only a few companies have replied to the cir.::u­
lar letter sent by the reporter, asking fo r information. The small 
number of these replies was undoubtedly due to the fac t that 
most of the companies in the Union employ the trolley system, 
and hence had made no experiments with any other method. 
A general summary of the different systems in most common use, 
outside the trolley, follows: 

ELECTRIC CONDUIT SYSTEM 

The first application of this system took place in 1885, when 
Walter H. Knight installed a short line in Cleveland and H. M. 
Smith one in Blackpool. The commercial history of the system, 
however, really dates from the installation in Budapest, by Sie­
mens & Halske, which has been in continuous service for four­
teen years, and where there are now 6o km of track. The con­
ductors in this system have been modified from the original form, 
so that they are now T-irons with a flat, vertical rubbing surface. 
The cost of construction per km is 109,000 francs. The same 
firm has also built lines in Berlin and Vienna, the latter having 
been put in operation during the last twelve months. There are 
in Vienna, 23.3 km of track and they are working very satisfac~ 
torily. The Union Elektricitats-Gesellschaft, of Berlin, has also 
built a line, in that city, 876 :.n in length. The Metropolitan 
Railway Company, of Washington, and the Metropolitan Street 
Railway Company, of New York, also have conduit systems in 
which the conduit is placed in the middle of the track instead of 
under one rail, as in the European systems. This method is more 
expensive than the E uropean system, which requires less excava­
!ion, and with which there is less iron in the street, and switching 
1s more easy. On the other hand, the side conduit r equires a 
slot o! greater diameter. In Washington, the installation of the 
condmt system cost 178,000 fr. per km of single track, and in 
England 164,000 fr. The Brussels Tramway is now in stalling the 
conduit system on a considerable length of its track, and has had 
two lines in operation since 1897. According to this company, 
the cost of installation is estimated at 100,000 fr. per km, not 
including the cost of repaving or of moving underground pipes. 
These latter figures depend upon local conditions, and in the case 
of the Brussels Tramway amounted to 60,000 fr. per car in serv­
ice. The maintenance of the conduit in Brussels, which has 10 
~m of ~ouble. track; that is, 20 km of single track, including the 
mspect1on of msulators, cables, etc., requires eleven men per day. 
The Brussels Tramways Company gives the following as the cost 
of operation in francs per car km for fraction : 

Conduit Trolley 
Lines. Lines. 
Franc~ Franc& 

a. Cost of current ...................... 0.0400 (1) 0.0570 (1) 
b. Maintenance of track, excluding pav-

ing ............................. 0.0147 
c. Maintenance of rolling stock ......... 0.0703 
d. Miscellaneous (including maintenance 

of paving) ...................... 0.0172 

0.0174 
0.0516 

0.0023 

Total ............................ 0.1422 0.1383 
This table shows that there is very little difference between the 

cost of operation of the two systems. The insulation of the 
conductors varies greatly with the climatic conditions. Acci­
dents are more frequen t with the conduit system on account of 
the liability of trouble to the plow, which costs, ~omplete, about 
so fr. These troubles, however, have been rare in Brussels. 

According to information furnished by the Compagnie Gene­
rale Parisienne de Tramways, it has applied the conduit to three 
lines within the city of Paris. These lines have a length of 10.5 
km of double track and were built with a side conduit by the 
Compagnie Franc;aise Thomson-Houston in 1900. The cost of 
these lines averag~d 265,000 fr. per km of single track. In this 
sum are included the cost of paving, which amounted to 60 ooo 
fr. per km, the conduit with its accessories, the cost of rem~val 
of water pipes, etc. Based on the number of cars in service the 
cost of installation amounted to 85,700 fr. per car. The card run 
are single-deck cars with four-wheel trucks, and are equipped 

• Abstract of paper read at the meeting of the International Tramways 
Union, London, July 3. 

(1) Owing to difference! in zrades and power of motors. 

with two 40-hp motors. The difference •in power consumption 
between this system and the trolley system is practically insignifi­
cant. The cost of maintenance is also practically the same as 
that for the trolley system, except the expense of cleaning the 
conduit, which amounted to about 2100 fr. per km of single 
track per year. The plow can be raised or lowered from the 
car by means of a winch placed on the side of the car. The con­
~uit is under one of the rails, except at switches, where it is placed 
m the center of the track. Experience with the construction of 
the Bastille-Chareton line indicated that the cost of construction 
amounted to about 230,000 fr. per .km of single track, and that 
the cost per car km was between 0.36 fr. and 0.59 fr. 

The first conduit line in Budapest was put in operation July 30, 
1889 and cost between 64,000 fr. and 106,000 fr. per km of single 
track, not counting crossings or changes in locations. In 1901 
the trolley and conduit lines in that city comprised a total of 
70.623 km, with 142 four-wheeled cars and 22 eight-wheeled motor 
cars. The cost of the cars varied between 14,Soo fr. and 21,000 
fr., and they required from 500 to 1000 watt-hours per car km. 
The cost of operation of the trolley and conduit lines is not kept 
separately. The company ran, during 1901, 6,386,832 car km at a 
cost of 0.2431 fr. per car km. 

According to Siemens & Halske, who are operating the Vienna 
tramway system, the length of conduit lines in that city is 12.5 
km of double track, or 23.3 km of conduit. During the present 
year, 2.7 km of trolley will be transformed into conduit. The 
conduit is located under one of the rails, so that the cars have to 
be fitted with two plows, one on each side, so that either one 
can be used. The cost of installation has not yet been deter­
mined. Both double and single-truck cars are employed. 

According to a r ecent report presented to the city of Sheffield 
by a committee appointed to examine into the conduit system in 
eighteen cities, the cost of installation in the different cities per 
km was as follows: 

Berlin .......... ...... ............... 102,000 francs 
Blackpool ........................... 1u,ooo francs 
Budapest .................... 71,000 to uo,ooo francs 
Dresden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103,000 francs 

SURFACE CONTACT SYSTEMS 
The Munich tramways installed the Schuckert conduit system 

in 1897 on an experimental section 300 m in length. The com­
pany reports that the system is considerably more expensive and 
less reliable than the trolley and mentions among its other ob­
jections that of danger of short circuit, in case the car is derailed 
or the contacts r emain alive. Improvements were made by the 
Schuckert Company, however, in the system, and cars were run 
regularly over it between November, 1899, and October, 1901. 
During this time no accident was 1 eported. The first cost of the 
installation of this system amounted to about 45,000 marks per 
km, while the cost of operation is practically the same as that of 
the trolley. The skate is the only part of the apparatus which 
shows much wear; it will last about 10,000 km and costs only 20 
marks to replace. Other surface contact systems almost without 
number have been devised, but the writer will refer briefly to 
only a few of them. 

The Claret-Vuilleumier was installed for the first time in Lyons 
in 1894 in a section 3.2 km in length, and was afterward installed 
on the Paris-Romainville line. The cost in the latter case 
amounted to 21,547 fr. per km of single track. The General 
Electric Company has installed a short system at Monaco 4.5 
km in length and having a gage of 1 m. 

The Diatto system is used quite extensively in France, and 
about 130 km of track have been equipped with it. It was first 
put in operation in Tours in April, 1898, and has been adopted 
in Paris by the Compagnie des Tramways de l'Est on 54 km of 
track, and by the Compagnie Electrique des Tramways de la 
Rive gauche on 17 km of track. The cost of installation is about 
30,000 fr. per km of single track. The system, however, does not 
seem to give complete satisfaction, and several horses have been 
injured by it. 

The Lorain Steel Company has installed the Brown system at 
Wolverhampton. The experience in that city has not yet been 
great enough to determine the actual value of it, and although 
the service seems to be satisfactory, the traffic is not as large as 
it would be in a larger city. It should be mentioned here, how­
ever, that at Tours, where the traffic is not large, the Diatto sys­
tem seems to give much better results than in Paris. The diffi­
culties in Paris are aggravated not only by the large traffic, but 
also by the dampness of the soil in certain quarters of the city. 

CONCLUSIONS 
A careful examination of the status of the different systems at 

present and four years ago at the time of the Geneva convention 
will show that there is very little change to record during the last 
four years in the status of the conduit or surface contact systems, 
although the former has been adopted to a considerable extent 
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in some of the largest cities. Tlie side conduit seems preferable 
to the center conduit as used in America, one great reason for 
the adoption of the center conduit in America being that that 
was the style of conduit used with the cable roads. During the 
last four years some improvements have been made in surface 
contact systems, but there has been no great increase in the num­
ber of roads of this kind, except in the case of the Diatto system 
in France, where it has not been very satisfactory. The other 
systems are hardly out of the experimental state; it is, neverthe­
less a fact that if such a system could be devised which would 
be s

1

atisfactory, it would supply a real demand for a system which 
will be more certain and less costly than the conduit. 

The writer will say in conclusion that the conduit system at the 
present state of development is certainly to be preferred to any 
surface contact system, as the latter cannot be relied upon for 
continued operation. 

•• 
London Letter 

( From Our Regular Correspondent.) 
It seems that, after all, there are to be no embankment tr~m­

ways, the House of Lords, about the end of last month, havmg 
refused to pass the bill already approved by the House of Com­
mons. The Lords seem to imagine that it would be desecrati'on 
to put tramways on the embankment which, as one of the noble 
lords characteristically put it, is "the finest boulevard in Europe." 
Lord Newton stated that he considered that a much more prac­
tical and sensible way of joining up the tramways of the north 
and south of the Thames would be by constructing a subway 
under the river. In spite of all the efforts, therefore, of the London 
County Council no tramways will be seen on the embankment for 
some time. There is no doubt, in our opinion, that a tramway on 
the embankment would greatly relieve the congestion on the 
Strand, and would thus be of great benefit to London. The work 
on the Tooting lines of the County Council continues apace, how­
ever, and the large section will soon be completed. 

The extension of the City & South London Railway from 
Moorgate to the Angel, Islington, has evidently proved a good 
paying investment for this company, which was the first tube 
railway in London. At a recent meeting this company declared 
a dividend of 3 per cent against 1¾ per cent declared a year ago, 
and has carried forward a sum this year of £ 1750 against £732 
last year, besides placing a sum of £2000 toward renewals. It is 
quite clear, therefore, that a tube system can be made to pay, if 
facilities are granted by Parliament for extensions in the proper 
directions. This railway would, undoubtedly, have been even 
more valuable had it been able to get its proposed extension 
from the Angel to Euston passed, as it would, undoubtedly, have 
filled a tremendous want, there being very poor communication 
between the large northern railway stations on the Euston Road 
and the city and southern portions of London. 

The battle of the tubes has been energetically fought during 
the past month. Practically all the schemes referred to in past 
issues have passed the second reading. Without going into de­
tails again, as most of our readers must now be very familiar 
with the situation, all of the schemes of the Yerkes group have 
passed the second .reading and practically all the schemes of the 
Morgan group have also passed the second reading. This will 
bring those two groups into distinct competition along Picca­
dilly, the Yerkes group having a bill called the Brampton and 
Piccadilly Circus Bill, and the Morgan group having a scheme 
for a tube from Hammersmith by way of Piccadilly and connect­
ing with the northeastern systems. Both of these bills have 
passed the second reading, though it looks as if some confusion 
would arise by two tube railways being permitted en the same 
route. The final decision of these bills will be awaited with great 
interest. 

It has now been abundantly proved that the recent move­
ment of the Metropolitan District Railway Company to consider­
ably reduce its fares was a good move, and it would seem that this 
should have been done long ago. The gross receipts for a re­
cent week showed a gain of no less than £1556, which would go 
to show that there is much life in the old railway yet, if the man­
agement would wake up and devise substantial means of meeting 
competition. The rates on this line and on the Metropolitan 
have been, for the past year or two, absurdly high; now they 
have been practically cut in two, and the results show a largely 
increased traffic. It should be an object lesson to other railways 
in the city with suburban traffic, and it seems to us that even 
though the City & South London, about which we referred in 
another note, has succeeded in paying 3 per cent for the past 
year, that the company would largely increase its business if it 
would also make substantial reductions, or else adopt a uniform 
fare. Instead of cars running with only a few passengers, owing 
to the competition of 'buses and cars the company could easily 

reduce its prices and have its cars comparatively full at all times, 
and, as the operating expenses would remain constant, the result 
would be an increase in the net receipts. 

A curious case recently came before the Dudley Police Court 
when the Dudley & Stourbridge District Electric Traction Com­
pany were fined for carrying passengers on the top of a car in 
defiance of the Light Railway Act to safeguard the public from 
possible danger from an electrically-charged standard or pole. 
This will bring up an interesting point, as, if it is proved that it 
is against the law for passengers to sit on the top of the car in 
close proximity to a trolley pole, it will result in wholesale 
changes being necessary. It is not, of course, to be thought 
for a moment that the decision of the Dudley Police Court will 
be taken as a guide, and higher authority will be sought in the 
near future. 

An analysis of the atmosphere in the Two-penny Tube has 
shown that in certain places the air contained 27½ volumes of 
carbonic acid gas per 10,000 volumes of atmosphere. In a car a 
sample showed 13 volumes for 10,000, while samples at one of the 
stations averaged about 13 volumes per 10,000. It should be stated, 
however, that the sample containing 27 volumes was taken at the 
top end of a crowded car, which would, undoubtedly, be one of 
the places most seriously affected. In order to make compari­
sons it should be stated that fresh country air contains 3.4 vol­
ume~ per 10,000, while London streets ordinarily contain about 
4.4 , while the clause in the factory act states that not more than 
9 volumes of carbonic acid gas per 10,000 volumes of air are per­
mitted in factories. This shows that while the ventilation is not 
as good as it might be, still the danger is not serious. The Cen­
tral London Railway Company is, however, making every prepa­
ration for improving the atmosphere, and are introducing a sys­
tem by which it is hoped much better ventilation will be accom­
plished. 

A system of electric tramways is being constructed at Peter­
borough by the British Electric Traction Company. The lines 
will extend from the cathedral gateway to the northern suburbs 
of Walton, Dogsthorpe, and Newark, and will cover 5½ miles. 
The contractors for laying the rails are J. G. White & Co., of 
London, and about 100 men are at work on the streets of the city. 

A novel feature of the new municipal electric tramways at Yar­
mouth, which has just commenced running their first full daily 
service, is a telephone line carried upon the street standards, by 
means of which, in case of accident or breakdown, the driver or 
conductor can, with a portable telephone carried on the cars, at 
once get into communication with the tramway headquarters. 

At the offices of the Board of Trade, a conference took place 
recently between Sir F. Hopwood (the secretary of the depart­
ment), and Sir Herbert Jekyll (secretary of the railway depart­
ment), and the representatives of various London and provincial 
bodies, in reference. to the boards of trade regulations regarding 
the speed of electric tramways. Among the bodies represented 
were the corporations of Glasgow, Liverpool, Manchester, Leeds, 
Sheffield, Nottingham, Cardiff, Bradford, Newcastle-on-Tyne, 
Salford, Bolton, Oldham, Brighton, Halifax, and Hull. As to 
speed indicators, it was urged that no other carriages were re­
quired to carry them, and that they would do little or nothing 
toward the safe working of the cars. It was £u~ther asked that 
local authorities should be permitted to make regulations as re­
gards speed, that the speeds allowed by the Board be from eight 
miles to sixteen miles an hour, according to the local traffic and 
conditions, and not fixed at a maximum of ten miles. Sir Francis 
Hopwood said the Board was not in favor of hard-and-fast rules. 
Exceptions had already been made in some cases, where a maxi­
mum speed of more than ten miles an hour was alluwed. He was 
disposed to advise the department that no general maximum 
speed should be fixed, but that the rate should be left to be settled 
by the inspectors in each case upon its merits. It is believed that 
the regulations prepared by the department will now be modified 
in several important particulars. 

At a recent meeting of the Tramway Committee of the Aber­
deen Town Council, it was decided not to introduce half-penny 
fares over the system, and to discontinue, forthwith, the half­
penny fare hitherto in existence on the Woodside route. It was 
pointed out that half-penny fares do not pay the corporation. 

The new length of tramway lines recently laid down by the 
Liverpool Corporation from the former Old Swan terminus to 
the city boundary at Knotty Ash has just been put in service, 
thus opening up connection with the Prescot Light Railway, 
which runs from the boundary through Prescot, Rainhill, and 
Eccleston Park to St. Helens, and then on to Haydock. Mr. 
C. R. Bellamy (tramway manager) and Mr. C. W. Mallins (traffic 
superintendent) were present to witness the initial car run to the 
new terminus. In the meantime Liverpool is exercised over the 
question of whether they should send a deputation to the United 
States or not. 

A. C. S. 
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Plotting Speed-Time Curves- V 

DY C. 0. l\IAILLOUX 

APPENDJX A. 
(AN.\LYTICAL DEFINITIONS.) 

THIE-FUNCTION CURVES UF RECTILINEA R l\IOTIO N. 

Motion and V elocity.-The phenomenon of motion being the 
natural sta rti ng point in the analytical study of the speed-ti me 
cune, we may begin by noting some of it s characteristics. 

Accord ing to the definition given by th e la te Pro fessor S. VI/. 
Holman, in hi s ab le work on "Matter, Energy, Force a nd \York" 
(page 12). "Motion is change of relatin posi tion.' ' It is sym ­
bolized.by distance and may be estimated and m easured by refe r­
ence either to its amo unt or to its rate. 

Th e amount of m otion of a body is equal to the le1wth of the 
line (called '' path'') along wh ich the motion takes place~ 

The rate of motion of a body is the proportional a moun t of it s 
motion estimated by reference to some basis or unit of com pari ­
son. Tim e bein g th e mo st co nvenient and prac ticable bas is of 
co mpari son or proportion , th e rate of motion, wh en esti mated 
with reference to time, is equal to the change in amount of motion 
(or the \'a riation of di stance, o r ~pace) occurring in a defini te in­
terval of time, and it is then call ed the time ra t e of motion or the 
time rate of speed variation. Thu s, wh en distance is expressed in 
mi les. and time va lu es in hours, the rate of motion will be equal 
to the quotient of the di stance divided by the time con sum ed in 
movi ng over th e given di st ance. In thi s case th e quoti ent would 
be ''miles per hour.'' which is the numerical mea sure of speed o r 
\'elocity. Hence, velocity is equal to th e time ra t e of m otion . 
or ds 

v=- (a ) 
dt 

whose valt1e would be: 
11 = mile s hours = mile s per hour 

where 11 insta ntaneous velocity or speed (m.p.h.) 
· s = di stance (space) 

t = tim e (seconds) 
If, in Fig. IS, the ordinates be used to represent amounts of 

m otion or di stances, expressed, say, in feet, and if th e absci ss,e 
be used to repre sent time val ues, say, in seconds, then th e cune 
o A D c D wi ll represent th e relation between a ny di stance a nd 
the time required to pass over it by a moving body. 

'!'he amount of m otion which has t ak en place between a ny two 
P?mts, as A and B; on the curve, wi ll b e m easured by th e ve rt ical 
distance dy ( = y - y) between these two points. Thi s amount 
of mo~ion ha s taken place in the space of time dx ( = x' - x), 
compri sed between th e two t ime intervals :r and .r'. H ence the 
a mount of motion in unit time (i. c., the time-rate o f motion) or 
th e velocity, wi ll be ' 

y' - y dy 

= feet per second. 
.r' - .r dx 

Let the (clotted ) li ne, x 0 
- - - :::, be drawn tangent t o the miclclle 

poi nt of the portion of th e curve compri sed b etwee n the points 
A and B. Then, by similar triangl es, we have 

dy B.r' y' 
---- = tan B .r 0 x' 

d.r X oX, (.r' - Xo) 

A si milar relation wo uld obtain in the case of a line drawn 
t~ngent _to any ot)1er point whateve r of the curve. Henc e, the 
d1fferent1 al_ coeffic1e_nt dy / dx, or the ta nge nt, at any point of 
the curve, rs numerically equal to th e time-rate of motion, or the 
ve locity, at that point. 

The preci se num erical value of the differential coefficien t for 
any poin~ of the cune, will depe nd upon the ang ularity of the 
tangent !me (:nalogous to. the line .r 0 

- - - :::) at that point. For 
an angle of 90 , ~orrespon?m g to any portion of the curve h aving 
an. exactly _vert ical cl1rect1on , we have dx = o, while dy = a 
~mt~ quant1_ty, and -consequently,. the va lue of the tangent being 
111fin1ty (as 1s well known fro m trigonometry) we will han 

dy dy 

- = - = tan 90° = v = infinity 
d.r o ' 

that is t o ~ay. the velocity_ wi ll be infinite. F or an ang le of 0 °, 
cor:espondmg to any port10n (n_) of the curve which is exactly 
horizontal, we have dy = o, whde d.r = a finite quantity and 
con sequently, we will h ave ' ' 

NOTE.-The·first instalment of this paper appeared in th e STREET RAILWAY 
Jo_uRNAL July 5; the second part July 26, and contained Figs. 1 to 10; the 
tl11rd part'. Aug. _9, and contained Figs. 11 to 13, and the fourth p·art Au . 16 
and contamed F ig. 14. ' g ' 

dy 0 

- = tan 0° = v = zero 
d.r d.r 

that is to say, zero ve locity, i. e., abso lute rest. 
A cur\'c such as shown i11 Fig. IS is, in reality, a "di stance-time" 

cun- e, but is usually called si mply a distance cur\' e. From the 
preceding analysis it will be r eadily seen that the slope of the Cttr\'e 
or the a ngle which it makes with the axis of x, is an indication and 
a m easure of the Yelocity of the movi ng body. It is also an in­
dication of the direction of motion, for, as will be seen, the ele­
mental motion (dy) taking place in the t ime (dx) is upward, since 
the space increment (d_v) when measured on the sca le of ordinates 
r epresents the progress ion from the po int y to th e point :v'. 

In Fig. 16 we have a di stance-time cune ha\' in g a general 
downward slope. In th is case, the elemental motion (d:v) taking 
place in th e time (d.r) is downward, si nce it represents thr pro-

,1 
!J"t--- - ----~ 
.~'1----------=CJ-

:1 

0 

FIG. 15 

,,, 

.X'" X 

g ress ion 11"0 111 the upper ordinat e :v' to th e low er o rdinate v. In 
~uch a case th e space increm ent (dy) would hav e a negativ~ sign, 
a nd , 

dy 
consequentl y, the differential coefficient would have the 

d.r 
negativ e sign . 

It follow s, therefore, that in any di stan ce- time curve , when th e 
d ifferential coefficien t h as a po si tive sign, it indicat es motion up­
ward, a nd when it has a negative sign , it indicates mot ion dow n­
ward. 

The distanc e-time curve is r elated in an interest ing mann er t o 
the speed-tim e curve, which we now proceed t o con sider analyti­
ca lly. 

In a speed-time curve (Figs. r, 2, 3) the ordinate values (y) 
r epresent in stantaneous values of speed o r velocity, as previously 
stated. \Ve, therefore, haye (from equati on a) 

ds 
y =- = V 

dt 
(b) 

It follows that the ordi nates of a speed-t ime curve are porpor­
tio nal to th e differ ential coefficient s, or the tan gents, of a corres­
po nding di stance- tim e curve. R ecipro cally, sinc e integration is 
the rever se of differentiation-any distance-time curve m ay be 
regard ed as the int egral cur ve of a corresponding speed-tim e 
cune. Thi s is a very important and u seful r elati o n, which m ay 
also be establ ished in anoth er m anner. 

T h e area (da) encl osed by any small portion of a speed-time 
curve corresponding to the time-e lement dt is 

da = y dt 
Substituting for '.I' , accordin g to equation (b) , we have 

ds dt 
da = -- = ds (c) 

dt 
or th e elem ental area of a speed-time curve is the equivalent of 
an elemental distance (ds). This elemental distance is equal to 
the differe nce in th e ordinate value s of a correspondi ng dis tance­
time curve taken b etween th e same time points. 

T h e equivalent of ds, by equation (b), is 
ds = v dt (d ) 

T h e integration of th e spe ed-time curve between any two t im e 
poin t s such as t 0 and t', will g ive 

f t' 
A= V dt = s 

0 

(e) 
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in which 
A = the area of the portion of the speed-time curve compri!ed 

between the time values t 0 and t', 
and 

s = the di stance traversed in the interval of time t 0 t'. 
By reversing the proces~, or differentiating, we return readily 

from equation (e) to equa tion (d), and th ence to equation (b), 
which was our starting point. 

The above relation ship betwe::ii the distance-time and tlie 
speed-time curves is utiliL.e d to advantage in plotting the " run" 
curves. 

[This relationship was mentioned as early as 1885 by M. Bruno 
A bdank-A bakanowicz, in one of his serial articles on the " Inte­
graph," published in " La Lumie:-e E lectrique" (Vol. XVIII, pp. 
538-539) , and reprinted in hi s work, " L es Integraphes," 1886, pp. 
117-u9.] 

Variable Velocity and Accelcration.-Velocity, like motion 
itself, may be estimated by reference eith er to its amount or to its 
rate. 

I. Amount of V elocity.-Th e amount of ve locity (or the 
amount of speed) of a moving body, is the difference between 

0 

',, 
' ' ·--··-··--••lllr,,---~-' 

'-,,, 
XX' 
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X 

two definite given velocities of s:!:d body. The tw o veloci ties by 
reference to •::h;.:1-, amount of velocity is det ermined, are some­
t:a1es called the "initial" and "final" states "of motion," or 
"velocities" of the body. 

Equation (a) suggests at once the following analytic definition: 
Amount of velocity is th e difference between two given time­

rates of motion of a body. In symbols we have, for the amount 
of velocity, 

v" 

where 

d s 0 ds' 

dt dt 

v" = amount of velocity 
v 0 = initial velocity 
v' = final velocity 

When the initial velocity v 0 = zero, we have 

(f) 

v" = v' (g) 
In this case the amount of velocity is the total velocity. This 

is the quantity generally meant when we speak of a speed of so 
many miles or kilometers per hour, or so many feet or meters per 
second. 

When the initial velocity is lower than the final velocity, equa­
tion (f) gives a positive value for v", and we have a gain or in­
crease in velocity, which is acceleration. The motion takipg place 
under these conditions is called accelerated motion. 

The following statements should be carefully noted: 
Acceleration is increase in velocity. 
It is measured in miles per hour, like velocity. 
This is not the usual acceptation of the term acceleration, 

which, as we shall see lat er , is used, ordinarily, in a figurative 
sense, instead of "time-rate of acceleration." · 

When the initial velocity is hi gher than the fin al velocity, then 
equation (f) gives a nega ti ve value for v", and we then have a 
loss or decrease in velocity, which is r etardation. The motion so 
conditioned is call ed retarded motion. 

Retardation is decrease of velocity , and is m easured in miles per 
hour, like velocity. 

Since a loss or decrease is a negative gain or increase it follows 

that retardation is, analytically, the same as negative acce lc ratio11 ; 
and it is in practice oft en designated by that term. 

If the initial and final s tates of motio n are exact ly the sam e, 
equation (f) gives v" = o, and we have "const ant" speed or 
ve locity. 

In the speed-t im e curve in Fig. l, the point s A, n, c correspond, 
respectively, to speeds of 55, 60 and 65 m. p. h. These figures 
represent the total velocity at the corresponding points. R eck­
oning from rest or zero velocity there has been an increase in 
velocity, or an acceleration of 55 m. p. h. at th e po int A, of 60 
111. p. h. at the point B and of 65 m. p. h. at the point c. Th e gain 
in velocity o r the acce leration between one point and th e next is 
equal to 5 111 . p. h. 

In Fig. 2 the point s A, B, c, D corre spond to speeds which a re 
respect ively 60, 50, 40 and 30 m. p. h. These figures represent 
the total velocity as before, but in thi s case th e total velocity 
decreases from one point to the next, there being a loss of ve­
loc ity or retardation of IO m. p. h. between any one point and the 
next. 

It will be no ted that the time required to bring about the same 
acceleration or retardation is not the sam e betwee n A and B , as 
between n and c. Thi s shows that accel eration (using the term in 
the sense hereinabove defined) and retardation are independent 
of time. 

Between the points D and E, in Fig. I, there is no gain or loss 
in velocity, or, in other words, there is no acceleration or retarda­
tion, th e speed line being perfectly horizontal, thereby indicating 
constant or uniform velocity. 

II. Rate of V elocity.-The rate of velocity which is most suit­
able for practical use is the tirpe-rate of velocity, which is 

dv 

dt 
where 

v = velocity 
and t = time 

We at once recognize this as being also the ex pression for the 
differential coefficients of a speed-time curve at any point. 

Since, according to equation (b), the ordinate of a speed-time 
curve is already equal to a time-rate of motion, it s differential 
coefficient, or the time rate of variation, at any point of the curve, 
wi ll be equivalent to the second differential coefficient of a cor­
responding distance-time curve, or 

dv 
(g) 

dt dt 
dt 

W e sec at once that while the differential coefficient of the di s­
ds 

tanc e-time curve - indicated amount of ve locity, the differential 
dt 

coefficient of the speed-time curve indicates time-rate of velocity. 
Since time-rate of velocity is equal t o change in amount of speed 
(o r acceleration) per unit time, it follows that it is equal to time­
rate of acceleration. We therefore have 

dv d2s 
- = -- = time rate of acceleration. (h) 
dt df 

for which the term "acceleration" is usually employed. The term 
" rate of accele ration" or "acceleration rate" would be more 
proper. The wri t er has sometimes used the term "acceleration 
coeffici ent." 

When accelerat ion is measured in mile s per hour, as is usual in 
this count ry, we h ave 

dv Acceleration 

dt time 
mil es per hour 

seconds 
miles per hour per second 

dv 
When - = o, we have a h orizon tal speed line indicating zero 

dt 
ace el era tion . 

dv 
Wh en - = a positive quantity, we have an upward slope in the 

dt 
curve, indicating increase in acceleration. 

dv 
When - = a negative quantity, we have a downward ~lope in 

dt 
the curve, indicatin g negative acceleration or retardation. 
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APPE N DI X B . 

TRAI:N ACCELERATION 

D E RI VATION OF F UN DA l\I ENT A L F OR111ULJE 

The fundamental formul ~ relating to train acceleratio n a re 
derived directly from the formul ,e for mechanical energy and 
mechanical work. 

The mechanical work done by a sourc_e of energy in moving a 
body over a given distance is a m easure of the mechanical energy 
usefully expended in doing thi s work, and it is equal to th e pro­
duct of the propelling force acting against the body by the dis­
tance over which the body has traveled, or 

E = Fs (1) 
from which we have 

where 

E 
F = ­

s 

E Energy ( or work) 
F = Force exerted (in causin g pressure , pu sh or pull) 
s = Distance traveled 

(Ia) 

The above (1) is the equation of pot ential energy. When con­
sidering the changes of en ergy in a moving body, especially where 
the for ce ex erted does not r emain con stant , the equation may be 
modified so as t o estimate separately the energy for each small 
element (ds) of the di stance traveled , thus : 

d E = F ds (2) 
the total energy corresponding to th e whole di stance being, in 
that case, 

E 1'F d, 

Th e d istance fac to r of th e energ y develo ped m ay be expressed 
in t erms of the velocity of the body at each instant of time. V e­
loc ity being, it self, a time-r ate of space vari ation , we have 

ds 
V =-

dt 
wh ence 

v dt = ds 
where 

v = velocity 
t = time 

Substituting thi s value of ds in equation (2) we have 
d E = F v dt 

which expresses the change in the m echanical energy imparted 
to a m oving body at each in stant o f time. W e al so have 

d E 
-- = F V 

dt 
or , " the time-rate o f va riation of energy is equal to the produ ct 
o f fo r ce by velo city." · 

Th e kineti c energy of a m oving body, according to the w ell ­
known formul a, is 

M v' 
E (5) 

2 

in which M = the mass of the m ovin g body. 
Differ entiating with r espect to v, we have 

d E = M v dv 
whi ch expresses th e chan ge in the m echanical energy imparted 
to a m ovin g body at each change of speed. Dividing by dt, we 
h ave 

d E 

dt 

dz• 
M z,­

dt 
(6) 

which is another expression for the time-rate of variation o f 
energy. 

Equatin g (4) and (6) we have 
dv 

F V = JI,[ V -

dt 
whence 

dv 
F = M -

dt 

but dv / dt is the time-rate of change of velocity, which is ra te 
of accel era tion. (This can be readily seen from equation (3); by 
differentiating v with respect to s and dividing by dt, we have 

dv d,s 

dt df 
which is th e same as equations (g) and (h) , in Appendix A. 

H ence, if w e designate this time-rate by the symbol A, we 
obtain the well-known fundamental equation 

F =MA (8) 
which state that "force is equal to the product of mass by accelera­
tion;" from which we derive 

F 
(9) 

M 
This equatio n, which expresses the relation between the accel­

eration produced in a given mass and the force acting upon it, 
is the fundamental equation for acceleration. The formula re­
quires modification in order to make it convenient for practical 
use. The mass (M) should be expressed in terms of weight. The 
accel eration (A) should be based on increments of velocity, stated 
in miles per hour, and the force (F) should be expressed as a 
pull in pounds per ton. 

The force of acceleration is usually estimated in "gravity­
measure," that is to say, by reference to the acceleration pro­
duced in a falling body by the action of gravity. 

The distance traveled by a falling body is 
gf 

where 

s = 
2 

g = th e acceleration constant due t o gravity 
t = time (in seconds) 
s = di stance traveled (in feet) 

The velocity of the falling body is 
ds 

(IO) 

gt = V (11) 
dt 

and its acceleration 1s 

dt" 

dv 
g = ­

dt 
The forc e exerted by g ravity is, by equation (8), 

(12) 

F = MA = (12a) 
When a body falls and reaches the end of its fall , its potential 

energy is all converted into kinetic energy. The equation (1) for 
potential energy may be written 

E = sw = ft.lbs. 
when the force w is expressed in pounds, and the distance s is 
expressed in feet. 

U sing equation (S) for the kinetic energy, and equating the 
two, we have 

Mv 
E = --=ws 

2 

Substituting for s its value as givLn in equation (10) the pre­
ceding equation becomes 

M ii2 w g f 

(14) 

whence 
JI,[ v2 w g f 

Taking the value of v ( = g t) and substituting for v its value 
as giv en in equation (11), th e above equation becomes 

Mg2t2 = wgf 
which r educes to 

Mg = w 
whence we have 

w 
M 

g 
The value of g may be taken as 

g = 32.2 

(Is) 

(16) 

so that mass expressed in gravity measure is equivalent to weight 
in pounds, divided by 32.2, o r, we have 

w w 
JI,[ = -= 

g 32.2 

when w is expressed in pounds. 
If we substitute this value for M in the fundamental equation 

(9) for acceleration, we have 

A 

o r 

A= 

F 

w 

32.2 

32.2 F 

w 

(18) 

F being, according to equation (Ia), the ratio of the energy to 
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the distance traveled, that is, the pulling force exerted over said 
distance. This pulling fo rce is expressed in pounds and speeds are 
expressed in feet per second, when energy (E) is expressed in 
foot -pounds and d istance (s) is expressed in feet. T he above 
formula ( 18a), therefore, expresses accelerat ion as a gain or loss 
in speed measured in feet per second, obtai ned during one second, 
that is to say, the increase or dec rease in velocity in feet per sec­
ond per second. In dealing practically with train acceleration, 
the speeds are usually estimated in miles per h our, and the gain 
in speed per second is, as a rule, expressed as the increase or de­
crease in miles per hour, per second. The formula ( 18a), there­
fore , requires to be modified by a conversion factor expressin g the 
relation between an acceleration of a foot per second per second 
and a mile per hour per second. Since a mil e is equal to 5280 ft., 
and an hour is equal to 60 X 6o = 36oo seconds, it follows that a 

5280 
velocity of 1 mile per hour = -- = 1.467 ft. per second. Using 

3600 
the letter "A" to indicate acceleration in feet per second per 
second (as in fo rmula 18) , and the letter a to indicat e acceleration 
in miles per hour per second, we have the following equation : 

A = r.467a 
whence 

A 
a 

or 
a = .682A (19 ) 

which means that an acceleration of I ft. per second per second 
is equal to an acceleration of .682 mile per hour per second. 

Therefore, substituting the value of A, as given in equation ( 18), 
we have 

F 
a = .682 X 32.2 X (20) 

w 
in which the numerical value of a is equal to the gain or loss of 
speed (in miles per hour ) per second. If the weight (w) is to be 
expressed in tons of 2000 lbs., as is the general practice in this 
country, we must sub stitute it s value such that 

·w = 2000 W 

where 
W = tons (of 2000 lbs.) 

and where 
w = pounds (lbs.) 

This means, simply, that the symbol (TV) representing weights 
in tons must be multiplied by 2oco to g ive the equivalent weight in 
pounds. Substituting for w its value, in terms of TV, the equation 
for acceleration (20) becomes 

d,s ( 0.682 X 32.2) F 
a = - = --------

dt2 2000 W 

Solving fo r F, we have 

21.96 F 

2000 W 

.oro~8 F 

w 

Wa 
F=-­

. 01098 
= 9u W (a) 

(21) 

(2ra) 

(22) 

If we are considering the force (F) correspon ding to uni t weight 
( W = 1 ton ), and unit acceleration (a = 1 mile per hour per 
second) , the preceding equation reduces to · 

F = 91.1 
This means that an effort or pull of 91. I lbs. is required for each 

ton of t rain weight for ma intaining a·cceleration at the rate of one 
mile per hour per second. 

Solving for W, we have 
.01098 F 

w 
a 

T hese three equations (21), (22), (23), give the value of each 
of the three quant iti es a, F and TV, when the other two are known 
or assumed. T hey are the fo rmul~ usually employed in d iscuss­
ing problems in train acceleration. T he term F, it should be care­
fully noted, does not symbolize the total force applied to, or 
absorbed by, the t rain, but only that part of it which is expended 
in producing accelerat ion. It is one of the two factor s of that 
portion of the total energy applied to the t rain which is really 
stored in the train in the fo rm of k ineti c energy of momentum ; 
the other factor being (according to the fundamental fo rmula of 
work, hereinabove,) the d istance traversed while the fo rce is oper-

a ting. If the force remain constant in ·value throughout the entire 
di stance, we have 

E = F s, which is the same as equation ( 1). 
If the force va ries at different points, we have 

E = f F d,, which; , the same as equa6on (z). 

In any ease where there are other fo rces besides that which is 
expended in , and represented by, the production of acceleration, 
these other forces may also be expressed in terms of acceleration, 
and using the letters F' F" F"' to represent these forces, the total 
force P, would be : 

P = F ± F' ± F" ± F"' ± etc. (24) 
the sign ( ± ) being taken to mean that the forces in question may 
be either such as to produce acceleration, or such as to prevent it . 
T he acceleration (a) which each of these forces would produce 
by itself, is to be determined by reference to equation (2 ra ) same 
as the acceleration corresponding to stored energy. 

Using the symbols a', a" , a'" to indicate these accelerat ions, and 
substituting their value, as given by equation (2ra) in equation 
(24) , we have 
P = 91.1 TY a ± 91.1 TY a' ± 91.1 W a" ± 91.1 W a'" ± etc. 

(25) 
Since 91.1. TY is common to all these terms, we may write this 

equation as fo llows: 
P = 91.1 W (a ± a' ± a" ± a"'± ~tc.) 

From this equation we have 
p 

= a ± a' ± a" ± a'" etc. 
9I.I W 

(25a) 

(26) 

But P being the tot al force, according to equation (25), and the 
quantity, 91.1 TV, being the "converted" measure of mass, the quo­
t ient of these two quantities represent s, according to equation (9) 
an acceleration which might be called the total acceleration. U sing 
the symbol A' to des ignate thi s total acceleration, we have 

p 
A' = - = a :'. a' :'. a" t a"' .i et c. 

w 
or the effectiYe accelerat ion, in any concrete case, is equal to the 
algebra ical sum of the accelerations which would be produced by 
each of the forces acting independently and alone. 

This is a most important deduction which is of great utility and 
convenience in simplifying the analysis and the plotting of speed­
time curves. 

Equation (27) may be put in more practical form. The symbols 
" a" used in this equation in reality represent time-rate of accelera­
tion, as is fully explained in Appendix A ; consequently, each one 
is equal to a time-rate of velocit y (dv / dt). The equation may, 
therefore, be written 

dv dv' dz/' dv"' 
A' = - = - ± - - ± etc. (28) 

dt dt dt dt 
T he analytical statement of the deduction previously noted is , 

therefore, as fo llows: 
The di fferential coefficient of an acceleration curve is equal to 

the algebraical sum of the individual different ial coeffi cients corre­
sponding to the var ious forces concerned and operating in produc­
ing the accelerat ion, each of these differential coeffi cients being 
determined separately, j ust as if it were alone concerned in the 
result . 

Using the letter "k" ( as is done in Appendix C), as a symbol to 
designate a time-rate of velocity, the above equation becomes : 

A' = k ± k' ± k" etc. (29) 
where k, k', k", etc., represent the values of the differential co­
efficient, corresponding to the accelerat ions a, a', a" , etc., in equation 
(27). ( To be Continued.) 

Chicago's Mayor Will Veto All Traction Franchises 

It is said that Mayor Harrison, of Chicago, has returned from 
hi s vacation apparently stronger in his purpose not to sign any 
t raction franchise extension ordinance until the State Legislature 
gives the city the undisputed right to own the traction lines. It 
is even said that he wi ll veto any proposition providing fo r munici­
pal ownersh ip as a possibility at the expiration of ten years. Mayor 
Harr ison is quoted as saying: 

" I wi ll veto any such proposition unless the people vote fo r it at 
the coming election . I can't see why I should have to say aga in 
and again what I have sa id 100 times-that I shall not sign an 
ordinance until municipal ownership is made possible. If thi s 
question of franchi se is not passed upon by the people thi s fall I 
shall oppose any Council measure that may be offered until there 
is legislation at Springfield by which we may attain municipal 
ownership." 
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An Outing of New York Street Railway Men 

As is well known, President H. H. Vreeland, of the Interurban 
Street Rai lway Company, of New York, extends an invitation once 
a year to the heads of the departments of hi s company to visi t hi s 
country home in Brewster, to participate in a clam bake and to have 
a generally good time among the attract ive surroundings whi ch 
Brewster enjoys. The fourth annual entertainment of this kind 
occurred Aug. 16. The g uests were invited to meet at the Grand 
Cent ral Station and go by special car, attached to the 9 :09 a. m. 
train, via the Harlem Rai lroad, to Brewster. There is a large at­
tendance, includin g pract ically all o f the officers and staff of the 
Interurban Street Railway Company. as well a s the following in­
vited guests, among others: 

F. S. Pea rson , con sulting engin eer ; Edw. A. Maher, pres ident 
U nion Railway Company; Thos. \ V. Olcott, secretary and treasurer, 
Union Railway Company: Henry Sanderson , president, New York 
Tran sportation Company; G. Tracy Rogers, president, Binghamton 
Railway Company and of the New York Street Railway Associa­
tion; Hon. A . Vv. Cole, New York State Railroad Commissioner; 
\V. W . Wheatly, of the Brooklyn H eights Railroad Company; A . 
l\I. \ Vaitt, of the New York Central & Hudson Ri ver Rail road 
Company; vV. F. Potter, of the Long I sland R ailroad Company; 
\ V. B. Yercance, of the Brooklyn Heights Railroad Company; G. 
W . vVest, of the New York, O ntario & Western Railway Com­
pany; D. M. Brady, of the Brady Brass Company; George G. 
Haven, Jr., and Pierre Jay, of the Second Avenue Railway Com­
pany. 

F our carryalls met the train a t the station, and the guests were 
at once dri ven to Lake 'fonetta . T he clam bake was held at the 
Tonet ta Outing Club at high noon, at which time the guests col­
lected from the various sports in which they amused themselves in 
the way of boating, fi shing, ball, etc. "Two bells" were sounded 
and everybody was asked to '' step li vely" and partake of the 
lu scious bivalves which compos ed the baking pyramid of clams. 
T he day was perfect for an outing of thi s kind, and l\Ir. V ree­
land 's well -known ho spitality was enjoyed by a larger number 
than ever before. 

After an impromptu vaudevi lle performan ce, which fo llowed the 
repa st , the en tire· party wa s driven to Mr. Vreeland 's summer 
home, Rest-A-While, where all the guests were r eceived by Mrs. 
Vreeland. T he house and it s exten sive grounds gave ampl e oppor­
tunity for a most enjoyable ti me, and the ping-pong tabl es, pool 
table, croquet and other outdoor sports proved very attract ive, and 
a number of exciting games were soon in progress. In th ese 
ath letic exercises many of the guest s di splayed a skill which wa s a 
revelation to most of their as sociates, who were acquainted with 
their intimate knowledge of street railway condition s, but who did 
not know that they were expert s in other branches o f study. 

After a band concert in the evening the guests reluctant ly took 
their departure, after one of the most en joyable. occasion s in which 
they had ever pa rti cipated, and all, except those who res ide in 
Brewster, were whi rl ed by special train on the H arlem Divi sion of 
the New York Central Railroad back to the city. 

----♦----
The John Fritz Medal 

The treasurer o f the J ohn Fritz medal fund , to which reference 
has been made in this paper, reports that enough subscription s have 
been received to insure the success of the plan, but that a little more 
money would be desirable, and it has been decided to keep the sub­
scription li sts open for a short time longer, to enable any other s who 
have not a s yet sent in their subscriptions to do so. Thi s medal, it 
wi ll be remembered, is being fo unded to ce lebrate the eigh ti eth 
birthday of J ohn Fritz, the well-known engin eer, and it was decided 
by the committee organized to in stitute the medal, to limit all sub­
scriptions to $10, no more and no less, and to award the medal every 
year "to the originator of the most useful scientific or industrial 
achievements, in perpetual honor of J ohn F ritz and to the glory 
o f engineering." The medal is to be awa rded by a perpetual com­
mittee of sixteen, to be appointed or chosen in equal numbers from 
the A merican Society of Civil Engin eer s, the A merican Society of 
Mechanical Engineers, the American Institute of Mining Engineers, 
and the A merican Institute of E lectri cal E ngineer s. 

T he public celebration of Mr. Fr itz's eightieth bi rthday and the 
foundation of thi s memoria1 wi ll be held in New York City, Oct. 31. 
It will take th e form of a dinner, in which the subscriber s to the 
fund wi ll have the fir st opportunity to participat e. Further infor­
mati on can be obtained by those who desire it from J ohn Thomp­
son, treasurer , 253 Broadway, New York; or T. C. M artin, member 
o f the committee for the American In stitute of Electrical Engineers, 
I J4 Liberty Street, New York. 

CORRESPONDENCE 

Brick for Car House Floors 

NEW YoRK, N. Y., Aug. 20, 1902. 

EDITORS STREET R AILWAY J OURNAL: 

I have noticed a number of articles in your valued paper on the 
subje ct of car h ou se construction, but have never seen any par­
ticular discussion in your columns as to the relative advantages 
of different material s to be used for flooring. Of course, in the 
old style car house and in the cheaper car h ouses of to-day, wood 
is the o rdinary material used fo r this purpose. It is inexpensive 
but possesses so many manifest disadvantages, including that of 
inflammability, that I do n ot think that it s u se can be defended 
in any case except where first cost is the prime consideration with 
a railway company. 

In the more modern car h ou ses, so far as I have been able to 
lea rn, concrete is considered the most desirable material, and it 
is used almost exclusively for thi s purpose. Concrete is no doubt 
an idea l material in many ways, and it does not have many of the 
disadvantages which are possessed by a wooden flooring. It s ap­
pearance also is very attractive at first, but this statement cannot 
be made even after a few month s of use. The concrete very soon 
becomes badly spotted by the oi l and grease from the cars , and 
there does n ot seem to be any way of removing these stains. 

Th e ideal material , it seems to m e, for a flooring of this kind is 
a porous brick, which ought not to b e any more expensive than 
concrete, if as costly, which dries quickly and which would not 
show oil ;, tain s. I understand that some of the railway companies 
abroad are usin g a brick of this kind which does not show oil 
spo_ts. Whether thi s is so o r not the o rdinary red brick would 
be fairly sa ti sfactory, I think, in this respect , as the discoloration 
wo uld not be so conspicuous on it as on the lighter colored con­
crete. Moreover, brick would have the added advantages that it 
dries quickly, that it will not chip o r crack so readily as concrete, 
and that any portion of th e surface which does become worn can 
eas ily be r enewed. I am not int erested in any brick yard and 
offer thi s suggesti on for what it is worth. 

R. P. GORM AN 
----♦•----

The Training of Motormen 

WILKINSBURG, PA., Aug. 17, 1902. 

EDITORS STREET R AILWAY JO URNAL : 

The prediction recently made by Mr. Edison that thirty years 
hence elect ricity will likely have replaced all steam locomotives, 
aga in impresses on my mind that railway managers who are at 
present converting their motor power from steam to electricity, 
ar e making a mi stake in not r equiring " motormen" to become 
equally famili ar with electricity and the electric motor as they were 
wi th the steam locomotive, before being considered competent to 
han die same. 

The experience or knowledge necessary to handle a trolley car 
can hardly be compared to that required of motormen in charge of 
a train of fi ve or six cars, which the elevated railway systems 
operate. 

I have had personal experience, in several instances, where 
lengthy delays to traffic and considerable damage to the apparatus 
could have been wholly avoided by the motorman or conductor, if 
they had even a crude knowledge of electricity. 

Their in structions or requirements in most cases do not go be­
yond a knowledge of the movement of controller handles, and as 
some men are not very ambitious their knowledge does not increase, 
since their officers do not insist on it. In my mind, it would add 
greatly to the success of electricity in heavy traction work if motor­
men were expected to pass an examination, which would compare 
favorably to the standard required of locomotive engineers. The 
steam engineer that would permit the crown sheet of the fire-box to 
bun1 because the water supply ran out, would surely be considered 
incompetent. But in many cases, recently, motormen have been 
guilty of equally absurd failures to protect the balance of the 
apparatus when one part became inoperative. 

M. B. LAMBERT. 
- --- ---+♦+---~ 

The Doylestown Electric Company, of Doylestown, Pa., has 
recently contracted with th e Westinghouse Electric & Manufac­
turing Company, of Pittsburgh, for two kilowatt engine-type 
2-ph ase alternators, with direct-connected exciters, complete with 
switchboard. The engineer for the work is Dr. W. A. Drysdale, of 
Philadelphia. 
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The Efforts of an Independent Company to Secure 
Entrance to Trenton, N. J. 

T he New J ersey & Pennsylvania T rac tion Company has asked the 
Common Counci l of Trenton, N. J., for fra nchises on Wi llow, West 
Hanover aud Calhoun Streets, as well as through a part of the old 
city reservoir property. T he company proposes extending its 
P rinceton line from the present terminus, at lngham Street, to the 
center of the city, a di stance of on e mile, and the Yardl ey line from 
the Upper Delaware Bridge to the center of the city. T he P r ince­
ton line is now operated un der a steam charter from its present 
terminus to the borough line of P r inceton, but the T renton, Law­
renceville & P rinceton Rail road, as it is officially known, wi ll termi­
nate at the T renton city line. T he extensions wi ll be constructed 
under the New J ersey & Pennsylvania Traction Company's charter. 
For 500 yards the road will run on private right of way, crossing 
several streets at grade, and enter ing Wi llow Street at it s northern 
terminus. In order to reach W illow St reet it is necessary to pa ss 
through a part of the old reservoir property (t he new reservoir 
being a half mile away), and the company is seeking to purchase 
this from the city. T he company offers to give the city, in return 
for the franchi se, about $50,000 in property; also to do considerable 
street paving. T he company has agreed to deed to the city a part 
of the valuable property at vVest State S treet and Calhoun Street, 
just west of the State Capital, for which the company paid $45,000; 

also to deed other lands of the company in order that Calhoun 
Street may be made from 10 ft . to 15 ft . wider than at present. 
Wherever there is pav ing upon any s treet ( W illow Street and W est 
H anover Street are paved with vit r ified brick) the company agrees 
to pay for such portion a!> it s tracks may occupy, between the same, 
,and for a di stance of I ft. upon each side. T his money the company 
has agreed to pay as may be determined by a committee, appointed 
for that and other purposes in connection therewith by the Com­
mon Council. In addition it is agreed that the fares shall not be 
more than J cents within the city limit s, with free transfers to the 
company's own and such other lines as may enter in to traffic re­
lations with it . Two cents extra will secure a transfer to Law­
renceville, 6 miles out ; 2 cents extra to Morri svi lle, Pa., across the 
Delaware, and 7 cents extra to P rinceton, which will be 13 miles 
from the center of Trenton, when the extensions are built. High­
grade equipment is promised, and the minimum wages to be paid 
motormen and conductors will be 2 0 cents per hour. 

No action was taken by Common Council at the meeting at which 
the petition ·and ordinance were presented, but P resident Hill was 
authorized to appoint a committee to invest igate as to what could 
be done with the old reservoir property, and also to ascertain what 
the chances would be for damage to the city's water mains, which 
run through Calhoun Street. T his committee will soo:. be ap­
pointed. As a whole the citizens of the city seem to be in favor of 
granting the franchise without loss of time, but there is a move­
ment on foot among some of the city official s to ask the company 
to give to the city the Calhoun Street Bridge across the Delaware 
River in addition to the concessions it has off ered. T he company 
paid more than $200,000 for thi s bridge, which is about I 100 ft . 
long, and collects toll s ( as has always been done) for teams and 
pedestrians. Under the present offer of the company the city will 
receive about $27,000 per mil e fo r the franchises, and to give the 
bridge, too, would make the franchises cost the company about 
$ 127,000 per mile. Another drawback to deeding the bridge to the 
city, aside from the amount of money involved, would be that it 
would afford other companies the right to cross, by permission of 
the city. Thi s bridge was purchased by the New Jersey & Penn­
sylvania T raction Company ior a figure which was considered 
prohibitive by all the other companies that had sought its purchase, 
and the demands that it be deeded to the city cer tainly is very un­
reasonable. 

A peculiar situation is now presented by th is latest move of the 
New J ers ey & Pennsylvania Traction Company. Up to Dec., 1901 , 

no foreign company had ever asked permission to enter the city, 
and previous to April, 19 0 1, no other company had reached the city 
line. In Dec., 1901 , the Camden & Trenton Railway Company asked 
for a number of franchises to bring it s line from Camden into this 
city, and they were speedily granted, but they are yet tied up in the 
State Courts, through action brought by the T renton Street Railway 
Company to prevent the company from entering the city. The 
Yardley, Morri sville & T renton Street Railway, now owned by the 
New J ersey & P ennsylvania Traction Company, came into the city 
limits last August, but it w~s upon the Calhoun Street Bridge, and 
no fr anchises were necessary. T he N ew J ersey & P ennsylvania 
T raction Company now seeks permission to br ing two lines in , from 
the west and north. T he T renton & New Brunswick Railroad, 
nearly completed under a steam charter, touches the city line on the 
east, and will doubtless soon be asking admission under a traction 
charter, and the Delaware Valley Traction Company, incorporated 

last fall, has maps filed covering every a vai lablc outlet from the 
ci ty except those a lready .,covered. Thi :; company is also securing 
rights of way for several of the routes. 

There is so much publ ic feeling concerning the franchises of the 
New Jersey & Pennsylvania Traction Company, as well as the other 
new roads, that an effort is said to be on £out among the city 
offic ials to sta vc off action un ti! a fter the fall clcctiom, but thi s 
will be difficu lt. It is quite possible that Trenton may be treated 
to scenes such as have been witnessed in Cleveland, where effort s 
have b~en made to secure a low-fare franchise by an independent 
company. Mayor Katzenbach, of Trenton, is counsel fo r the New 
Je rsey & P enn sylvan ia Traction Company, and the company is 
controlled by the Johnson syndicate. The Mayor is a Democrat , 
but the Counci l is Republican. 

T he New J ersey & P enn sylvania Traction Company now trans­
fers it s passengers from the Ingham- Street terminus of the Prince­
ton lin e to the center of the city by mean s of 'buses, which are a 
great expen se and cause considerable delay. T he passengers from 
the Yard ley line have to use the local road or walk. The Princeton 
line has been put in such fine shape for the entire 12 miles from the 
Trenton city line to the P rinceton borough line that a car can be 
run at fu ll speed the entire distance, not a single slow-down being 
necessary. 

•• 
The Aldermanic Investigation of New Y ork and Boston 

A n account was g iven, in a recent issue, of the trip of the com­
mittee on local transportation of the Chicago City Council to 
New York and Boston to investigate the subways in those cities, 
and other subjects connected with rap id transit facilities. The 

· Aldermen, who were accompanied by Alderman Frank I. Ben­
nett , chairman of the committee, and Bion J. Arnold, electrical 
expert, spent two days in Boston after leaving New York, and 
then returned to Chicago. I nterviews with a number of the 
gentlemen composing the committee indicate that the inves tiga­
tion carried out by the m was very successful in th e direction of 
securing information sought. The question of a subway, which 
was one of the principal obj ects of the trip, received especial at­
tention, and the members seemed unanimous in their opinion of the 
desirability of a subway for Chicago. An abstract of some of the 
interviews published in the Chi cago papers with different mem­
bers of the committee fo1l ows: 

M. J. Foreman stated that the investigation, in his judgm ent, 
demon strates "that no arrangem ent or duplication of surface 
t racks, terminals, or routes can be devised for Chicago that will 
supply adequate and rapid stree t car service. 

"That a system of subways fo r stree t cars, at least in the con­
gested di stricts, is an essent ial if Chicago is to have good, com­
fo rtable and rapid transportat ion. 

' 'T hat the best service is achi eved where all 'passenger-cat rying 
lines in a city, whether on the surface, in the air, or under ground, 
are operated by one company as one line o r system. 

"That if such consolidation cannot be had at once in Ch icago 
at least co-ordination should be required of companies as one of 
the conditions for franch ise extension." 

T he Boston subway, he beli eves, passes through substaPtially 
the character of places as would be fou nd in Chicago, but that one 
diffic ulty which was encountered in Boston, that is, sudden and 
steep changes of grade, woul d be unknown in the fo rmer city. 
T he Brooklyn conditi on, Mr. Foreman continues, " re sembles ours 
in a great many ways. T h e traction companies carry their pas­
sengers a long distance, several mi les from the center . Relief 
there must be secured fro m a system of subways which 
shoul d connect or be part of th e New York subway and thereby 
bring passengers from any point in N ew York to any point in 
Brooklyn. New York or Brooklyn present conditions that 
Chicago cannot have o r improve upon." 

F rank I. Be nnett r efers to th e immense traffic in New York, 
and whil e h e acknowledges that the New York problem of trans­
portation i~ probably the m ost diffic ult in the world, refers t o it s 
rapid and comiortable t ransportati on se rvice, which apparently 
gives satisfaction to the publi c. "The system of transfers," he 
says, ''is a little puzzling to th e stranger, but enables the citizen 
who is post ed to reach any part of the island without an additional 
fa re. T he companies, in short , reserve th e right t o route the 
passenger in o rder, it is claime d, to prevent the congestion of all 
traffic on any one main line, and thereby render se rvice unsati s­
fac tory, and, owing to th e condit ions, I am not prepared to say 
th at th is regulation is not the best here." 

M r. Bennett says th e se rvice in Boston is almost ideal, and 
refe rs particularly to th e subway and the new subway under the 
Boston Bay. He concludes, "the city officials and railway men 
of New York, Brooklyn and Boston have afforded the committee 
every facility , and hav e shown us every courtesy, and the com-
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mittee on local transportation will return to Chicago with a 
fund of information gathered from personal observation which 
will enable it to reco mmend a syste m not only equal, but superior , 
to the best in these places." 

\V. ]. Raymer says: "My judgment is that consolidation of the 
street railways in both Boston and New York has resulted in 
giving the people many advantages not obtainable in the oper­
ation of separate companies. Chicago can have an ideal service 
by the construction of a subway, and the new franchises should 
provide for this improvement. There are a number of features of 
a minor nature which Chicago should benefit from which would 
be provided ,for by the city controlling the stree t car situation 
as the city of Boston do es." 

William Mavor says: "The fac t that one company operates all 
the lines , surface and elevated, in Boston, gives that city the best 
transportation system and tht people the most complete service in 
the country. In New York all the surface lin es are operated by 
one company, so that New York, having unification of service to 
that extent, is also much better prepared to g ive its people good 
service." 

New York State Electrical Laboratory Commission 

An outline of the proposed establishment in New York State of 
a State Electrical Laboratory Commission has already been noticed 
in these columns. The bill appointing these commissioners was 
passed at the recent session of the State Legislature, and defined 
the purpose of the Commission as follows: 

For investiga ting as to th e nec essity for the establishment of a S ta te 
E lec trical Laboratory to provide in dependent, authoritative information on 
questions of electrical scinece, and a n official standardizing laboratory for 
electr ical m easuring inst ruments, appara tus and standards for the protec tion 
of municipalities and the ge neral public in the use of electrical ener gy and of 
the producers of electrical en ergy. Said commi ssion is hereby direc ted to re­
port to the Legislature a t the opening of the session of 19U3, and if, in their 
judgment the establishment of said electrical laborato ry is necessary, to prepare 
and submit in connection with t heir report, detailed pla ns a nd specifications for 
the construction and equipment of such labo r at ory, accompa nying said pla ns 
with a specific a nd detailed statement of the cost thereof. 

Under this law a commission consisting of three members, viz.: 
Edward A. Bond, of A lbany, chairma_n; Charles P. Steinmetz, of 
Schenectady, and Harold W . Buck, of Niagara Falls, has been 
appointed. 

In the establi shment of a New York State Electrical Laboratory 
( which could serve as a precedent fo r similar institutions in other 
States) it is proposed to organize an institution of the highest 
efficiency and widest scope, which shall be capable of dealing in an 
authoritative manner with all problems which may arise in the 
mutual interests of the people of the State; to have its equipment 
such t hat all phenomena in question can be reproduced on a large 
scale and results under various conditions demonstrated; to have a 
complete set of standards for the calibration of all types of electrical 
meters; to have an electrochemical laboratory for demonstrations 
and analysis ; to have the location of the institution such as to be 
central in the State and near to some large source of power fro m 
which several thousand horse-power can be drawn at times fo r 
experimental purposes by a special transmission line; and, last, to 
have the in stitution presided over by a man of high standing an d 
ability, assisted by a corps of competent ass istan ts, who can carry 
out the work which will be called for by the people of the State, for 
merely its cost. 

It is not the intention to have this State laboratory conflict with 
the Natural Bureau of Electrical Standards at Washington, but to 
have it co-operate with it and attend only to such local matters in 
the State which can more properly and conveniently be handled 
within the limits of the State. 

An idea of the importance and extent of the interests involved 
can be obtained from the following statement of the capitalization 
of corporations in New York State engaged in business involving 
the use of electricity: 

(a) E lectric railroads, electric light and 
power stations, telegraph and tele-
phone companies ................... $1,462,615,595 

( b) Companies engaged in the manufacture 
of electrical apparatus.............. 217,974,695 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $r ,680,590,290 
In the present status of the distribution of electrical energy dis­

putes arise, among other causes, from the following: 
r) From mutual induction, static or magnetic, between inde­

pendent circuits, especially between circuits carrying large currents 
or high potentials and circuits used for the transmission of intelli­
gence, such as telephone, telegraph, fire alarm, railway block sig­
nals, etc. 

(2) Accidents to life resulting from conditions frequently not 
clearly understood at the time of accident, such as crossing of 
circuits, failure of insulation, etc.; also from insufficient warning 
notices on circuits of dangerous potential. 

(3) Between producers of electrical energy and public consumers, 
such as municipalities in street lighting contracts, involving the 
quantity of light supplied, the trouble arising from lack of officially 
standardized photometric methods. 

(4) Between producers of electrical energy and public and pri­
vate consumers on the quantity of current or energy supplied, re­
sulting from inaccuracy of meters or methods of measurement. 

(5) From electrolysis in railway and other grounded systems. 
(6) From risk and damage to property from fire caused by de­

fective insulation of circuits. 
(7) Between producers and consumers of electrical energy and 

fire in surance underwriters on methods of installation. 
(8) Between independent interests having adjacent distributing 

circuits under ground from damage caused by heat in short cir­
cuits in conduits and subways. 

(9) From damage caused by explosions in subways and con­
duits. 

ro) Between manufacturers of electrical apparatus and pur­
chasers on guarantees for electrical performance. 

(II) Between producers of , electrical en rgy and municipalities 
on the subj ect of transmission voltage of overhead circuits. 

( 12) Between the producers of electrical energy and the ger.eral 
public in cases of rights of way for very high voltage transmission 
lines where danger to life and property is claimed. 

( 13) Between the general public and manufacturers of electro­
chemical products where destructive fume s and gases are claimed to 
be set free in the process of manufacture. 

( 14) Many other cases which will undoubtedly arise as the art 
advances, such as interference in wireless messages. 

At present all such disputes, when brought to issue, are settled 
by the courts, the decisions being based largely upon expert testi­
mony given by those who may or may not state with accuracy 
the fact s involved. F or such expert testimony large fees are re­
quired, which add greatly to the cost of settlement, and this ob­
tains even in cases of the most simple and obvious decision. No 
authority exists which can be recognized by the courts as official, 
nor any institution where the points involved in such disputes could 
in many cases be made the subjects of actual demonstration by 
experiment. 

The commissioners, whose names are given above, are now, 
under the authority of the act quoted, engaged in organizing the 
department, and have issued a general invitation to all interested 
for their opinion upon the proposed institution, as to its scope, 
organization, equipment or location. Communications can be ad­
dressed to the State Electrical Laboratory Commission, State En­
gineer's office, Albany, N. Y. , or personally by letter or interview 
with one of the commissioners. 

•• 
Converting Ste,im Road to Electric System 

The Tennis Company, of Cincinnati, has undertaken the 
work of converting the Cincinnati, Georgetown & Portsmouth 
Railway into an electric system. This road is at present a narrow 
gage steam railway, and has been operated as such for about 
twenty years, and extends from Carrel Street, Cincinnati, where 
it connects with the P ennsylvania Railroad Company, to George­
town, the county seat of Brown County, a distance of 42 miles, 
including a branch of about r mile from a point near Cincinnati 
to California, where the new city water works are being con­
structed. This branch line has recently been extended to Coney 
Island, a distance of about r½ miles, and in connection with that 
part of the main line, between the junction point and Carrel Street, 
has been electrified and is now being operated as an electric rail­
way by means of an extra rail laid, so that one of the narrow gage 
rails and this extra rail constitutes the track for the electric cars. 

The power house is located at Olive Branch, a point 15 miles 
from Carrel Street, and is being equipped with six 250-hp Cahall 
boilers, two 600-kw Westinghouse alternating generators, direct­
connected to two 915-hp Hamilton-Corliss engines. The plant 
will be compound condensing. Three sub-stations will be located 
on the line in addition to one at the main power station. The 
road has been and will continue to do freight as well as passenger 
business, operating when completed as a standard gage electric 
line instead of a narrow gage steam line. 

The main line will be equipped with ten so-ft. passenger cars in 
addition to those operated on the Coney Island line, which are 
40 ft. in length. The latter cars will run direct to the center of 
Cincinnati over the Cincinnati Traction Company's line. The 
company has also decided to build several branches. 
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Financial Report of the Glasgow Corporation Tramways 

. , The report for the year ending May JI, 1902, of the Glasgow 
I ram ways, the largest municipal tramway system in Great Britain 
is meeting with considerable adverse comment in that countr/ 
and it is claimed that the r esult s secured are not so successful a~ 
som e of the advocates of municipal enterpri se would have th e 
pu~lic believe. The Glasgow H erald , for example, states that 
wl~Iie the report apparently sho ws a large profit fo r the enter­
prise, these _"profits," if analyzed, will be fo und entirely imaginary. 
The reasonmg upon which thi s deduction is based fo llows: 

The revenue for the year ending May JI last , according to the 
accounts, was £614,41J 4s. 11d., the working expenses were 
£405,IOJ os. 7d., and the "gross balance" is £209,JIO 4s. 4d. Thi s 
i~ the first year of operation entirely by elect ric tract ion, or prac­
tically so, for only £Jo,68o was earned by the few horse cars kept 
running, and the working expenses of the ho rse traction were 
£754 in excess of the receipts. In the year ending May JI, 1901, 
the revenue from both horse and electric traction was £489,469 
8s. 7d., the working expenses were £401,8J9 14s. 8d., and the 
" gross balance" was £87,629 IJs. 11d. From thi s year's "gross 
balance" certain deductions are made in th e report, viz.: £5057 
Js. wd. for the use of the Govan tramways, £54,282 17s. wd. fo r 
interest, £J6,974 15s. 9d.' for sinkin g fund , and £12,500 for pay­
ment to the Common Goocl by way of street rental. When these 
deductions are made there remains a sum of £100,495 6s. r rd ., 
which is transferred to the General R eserv e Fund, and which, 
therefore, the public will believe to be net profit. It is nothing 
of the sort, as shall presently be shown. 

The payment to the Commissi oners of Govan oi £5057 is fo r 
the use of 4¼ miles of track, equal to £ 1,1190 per mile, while that 
to the Common Good for the use of 41 mil es of street within the 
municipal boundaries is only £12,500, o r £ JOO per mil e. If the 
same rate had been paid for thi s track as in Govan, and thi s wo uld 
have been required of a private corporation, the amount would 
have been £48,790 instead of £12,500. Accepting, however, the 
report as it is, we will take up the Genera l R eserve Fund, which , 
the criticism of the report claims, has been appli ed in liquidati on 
of payments that ought to have appeared in the general balance 
sheet. The General Reserve Fund at May JI, 1901 , stood at 
£18J,428 6s. IOd., and, augmented by the transfer of"the above 
£100,495 6s. 11d .. it would be £28J,92J IJS. 9d But, fir st of all. 
from it is taken £190,000 to transfer to Permanent W ay R enewal 
Fund, from which the expenditure during th e past three years 
has been £240,560 2s. 5d. , and in which a balance now remain s of 
only £85 ,J44. In the report it is stated that thi s sum is al l that 

- is considered necessary by way of provision for th e renewal of the 
track. But it is doubtful wh ether , in view of the h eavy double­
deck cars used in Glasgow and the large amount of special work, 
an expenditure of £450 per mil e of single track per annum will 
be sufficient for upkeep. To come back to the R eserve Fund, 
however. After allocation of the £190,000 for payment of part 
renewals of the track, th ere was nominally at the credit of the 
fund a sum of £9J,92J IJS. 9d. But this is only a book entry for 
depreciation-cost of alteration of buildings to suit electr ic trac­
tion, the loss on last di spersal sales of h orses, and so fo rth , ar e 
taken out of thi s fund instead of out of the reputed "gross bal ­
ance." These debits absorb £9J,5J9 15s. 9d. and leave only £383 
18s. at the credit of the General R eserve Fund. A r ecast of t he 
balance sheet without the cross-entri es through R eserve accoun t 
would then read as follows: 

RECEIPTS 
Gross per statement ..... .. . ...... ..... ........... £614,413 4 11 
Less working expepses . . . . . . . . . . . . . . . . . . . . . . . . . . . 405,103 0 7 

EXPENDITURE 
Govan Tramways ............ ... ...... , .......... . 
Interest on capital ... .. ........................ . . 
Sinking fund .... ................................ . 
Common Good .................................... . 
Deprec iation, &c., per reserve fund account ... . 

Net balance ........... ... ...................... , .. 

£5,057 3 10 
54,282 17 10 
36,974 15 9 
12,500 0 0 
93,539 15 9 

£209,310 4 4 

203,354 13 2 

£6,955 11 2 

Instead, therefore, of a profit of £200,000 from the tramways, 
there is less than £7000 out of which shareholders could have got 
any dividend after paym ent of debenture charges. Had the De­
partment to pay rental , such as a company would have to do, in­
stead of a trifle of £12,500 to the Common Good, there would 
have been a dead loss of over £40,000. This is assuming that 
enough has been written · off for depreciation in every direction, 
which, however, is assuming too much. The track depreciation 
has already been referred to. The depreciation writt en off fo r 
cars is £22,541 on a total value of £296,J55, while that on electric 
~quipment is £ 14,6go on a total capital outlay of £466,596, both 

manifestly too small. T his showing is in face of the fact that no 
private corporation could raise mon ey un bonds or debentures as 
cheaply as th e Tramways Department can borrow of the City 
a nd there is no Board of Directors to pay, whose se rvices wo uld 
perhaps be more valuable than those of an unpaid, however zeal­
o us, co mmit tee of the Town Counci l, but whose fees, at any rate, 
should be place d in the balance when weighing the comparative 
advantages of private and municipal enterpri se. In conclusion, 
the Herald state s that the citizens of Glasgow must di sabuse 
th eir minds of the idea that the corpora tio n tramways are a 
highly remunerative undertaking. ___ __._. ___ _ 

New Franchise in Kansas City 

T he new franchise ordinance of the Metropolitan Street Railway 
Company, of Kansas City, Mo., passed by the City Council on 
July 25, has been signed by the Mayor, and its acceptance by the 
company has been fil ed with the city authorities. The ordinance 
provides that the company and its subsidary organizations shall , 
beginning June 1, 1902, and so long as they operate under existing 
franchises, set as ide each year 8 per cent of the gross car and 
track earnings, and, having paid therefrom all State, county and 
city, school and municipal taxes and license s, shall turn over any 
balance of sa id 8 per cent to the city. Thi s provi sion, it is be­
lieved in Kansas City, wi ll increase immediately the amount to be 
paid to the city by $100,000 yearly. For the concession s of the com­
pany the city grants franchises covering substantially all of the city 
not now covered by the street railway company. The company 
agrees to equip with elect ricity its remaining c~ble lines and to 
make various specified extension within a given time. Provision is 
also made for universal transfer s, but there is a clause which pro­
vid es against " looping" tran sfer s. 

•• 
Changes in Dick, Kerr & Co., Ltd., of London 

According to late English advices, Dick, Kerr & Co., of London, 
who have for some time been sole selling agents for and large share­
holders. in the E ngli sh Electric Manufacturing Company, Ltd., of 
Preston, have now taken over the whole of the shares of that con­
cern. The business of Dick, Kerr & Co. has been conducted as a pri­
vat e limited company so far, its shares being held almost entirely by 
members of the firm. The amalgamation has been effected by 
Messrs. Dick, K err & Co. exchanging £100,000 ordinary shares for 
the £200,000 in the E nglish Electric Manufacturing _Company, and 
they have exchanged £145,000 out of the £185,000 preference 
shares in the latter company. The debentures have not yet been 
dealt with , but it is intended to convert the Dick, Kerr & Co. 4 per 
cent debentures to 4½ per cent , the same as those of the other com­
pany, and to raise the preference di vidend to 6 per cel)t all round. 
The capital of Dick, Kerr & Co. now figures at £840,000, and its 
profits for the last three year s have averaged over £60,000, which is 
sufficient to pay the increased interest on the preference stock and 
debentures in the two concerns, and also g ive a IO per cent dividend 
on the ordinary. For the current financi al year the profits are esti ­
mated to be considerably in excess of previous yea r s. The English 
Electric Manufacturing Company has also Leen earning substantial 
profits. It is stated that dnring the last eighteen months these have 
been £67,000. 

•• 
Kincaid, Waller, Manville & Dawson 

The announcement has just been made that Mr. Philip Daw­
son, the well-known British electric traction engineer, has joined 
the old-established firm of Messrs. Kincaid, Waller & Manville, 
consulting engineers. The n ew title of this firm will be Kincaid, 
Waller, Manville & Dawson, their address being as before, 29 
Great George Street, ·w estminster. Mr. Manville, one of the 
members of the firm , is almost as well known in America as he is 
in England, having been connected with several electrical under­
takings, among which we may mention the Massena Power Trans­
mi ssion in New York State, and the Buenos Ayres Tramways in 
South America, which was recently described in our columns. 
Mr. Dawson has also made several visits to America, and has made 
a special study of A merican methods. He is also widely known as 
a writer on technical subjects and as the editor of "Dawson's 
Engineering and Electric Traction Pocket Book." He will bring 
to the company a ripe experience in traction matters and power 
transmission, of which two particular branches of the electrical 
profession he has made a special study. 
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The Improved Automotoneer 

T he advantages of the ·proper manipulation of the controller 
handle in sta rting so as to prevent the enormous waste of power in 
the rheostat s have been admitted for a long time, and a number 
of de\'ices have been introduced to compel the motorman to move 
hi s handle at the proper i;peed only. A mong them the one which 
is probably best known is the "Automotoneer," which was invented 
by George lVI. Knox. fomerly of the Chicago City Railway Com­
pany, and is now offered in a perfected form by the Garton-Daniels 
Company, of Keokuk, Ia. In the development of thi s device the 
Garton-Daniels Company has spent the past three years bringing 
out, at a great expense, Se\' eral models, that, while they would do 
the work, were not all that could be desired from an operating 
st andpoin t. The present model, however , has been in use in dif­
fe rent part s of the country fo r the past seven months, and the 

expense of the power but also lengthens the life of the motor in 
proportion to the reduction of the amo,mt of work required of them, 
which in the course of a year will re~ult in a large saving for motor 
repairs. The proper amount of rnrrent will reduce the risk of per­
sonal injury by the sudden starting and jerking of the car. 

Fig. 3 shows a standard G.-E. type K-10 controller fitted with the 
automotoneer. The device is ent irely concealed when the controller 
is closed. The same device may be used on types K-2, K-4, K-5, 
K-7, K-8, K-9, K -10, K-II and K-12 controllers. Other types now 
being perfected. 

------+♦ +-------

Employees' Rooms at Rochester 

T he n ew quarters of the employees of the Rochester Railway 
Company were formally presented to the men on the a fternoon of 

FIG. r.-WHEEL AND REGULATOR FIG 2.-BOTTOM VIEW OF REGULATOR FIG. 3.-DEVICE APPLIED TO CONTROLLER 

manufacturers state that there is yet to be received a single com­
plaint about it. 

The device consist s of the wheei an<l r egulator shown in Fig. I. 

The whee l has a zig-zag groove in it s periphery, as shown , with 
suitabl e ratchet teeth for engaging the dog of the regulator, which 
rides in the grooves as shown. The regulator consist s of the dog, 
or pawl, mounted on a pivoted lever, which is fa stened to the back 
of the cont roller casting. The outer end of thi s lever engages a 
pi ston working in the cylinder of the dash-pot. This pi ston has a 
long bearing surface, and is prnvided with an ad justing-valve to 
regulate it s movement, as well as a release-valve to permit easy 
operation. 

\Vhen the controller is oper.ated, the wheel, being attached to the 
shaft in place of the usual star wheel, rotates, and the inclined 
surface of the slot rai ses th'c pawl and lever which in turn rai ses 
th<: pi ston in the da sh -pot. The pawl then strikes the ratchet stops 
which are far enough back of the vertica l portion s to allow the pawl 
to drop when the pressure is relieved upon the controll er handl e, 
to the bottom of the groove, so that the upper edge of the pawl 
clears the bottom of the ratchet stops, when another notch may be 
taken. T he adjustment of the piston-valve determines the speed of 
the pawl in it s downward movement, and regulates the operation of 
the controller. 

The wear on the moving parts is reduced to a minimum. The 
pi ston has no strain on it, simply ri sing and falling in a vertical 
bearing. The pawl is case-hardened and shows practically no wear 
after continued use. It is li eld in the groove by a coiled spring, and 
its back edge beveled so that when the wheel is reversed, in order 
to throw off the current, the pawl slides back against the tension 
of the coi l-s pring, thus permitting a rt:ady and sure return of the 
handle to the "off" posit ion. 

Fig. 2 show s a bottom view of the regulator, and it will be noted 
that the thrust against the va wl is taken up by the regulator casting, 
and does n ot bind or I.iring a1;y strain on the dash-pot piston, which 
rides perfectly free on the outer ~nd of the lever. The dash-pot is 
lubricated with dry powdered graphite only, and each device is 
sufficiently lubricated when sent out for at least one year' s service. 

In action the automotoneer requires the motorman to stop on 
each point of the controller for a predetermined time. This time 
element may be adJ11sted so that it is impossible to turn on the full 
power in less than five seconds, seven seconds, ten seconds, or as 
desired. 

The ideal acceleration is as rapid as can be attained without the 
slipping of th e car wheels, and considering this feature it has been 
found that on an average track a ten-second start is ideal. 

Taking thi.s as a basis and a four-second start as the average 
method employed by a careless motorman, it has been estimated 
that a saving of about 45 per cent of the power used in starting or 
20 per cent of the total power can be secured on a l:ne making 
many starts and stops. The correct and economical application of 
the current to the motor car not only works a large saving in the 

A ug. 4. In the evening there was an entertainment, attended by 
some 350 of the men 2-!!d their families, and addresses were made by 
Rev. ] . Lyon Caughey, Vice-President and General Manager T. J. 
Nicholl, of the company; Assistant Manager R. E. Danforth, of the 
company ; John F. Dinkey, auditor and treasurer 01 the Buffalo, 
Rochester & Pittsburgh Railroad; J. M. Dudley, who is in charge 
of the association rooms of the employees of the Brooklyn Rapid 
Transit; William C. Montignani, who will supervise the work in 
Rocheste., and several e thers. As in Brooklyn, the local branch 
of the Young Men's Christian Association has become interested 
in the work of the street railway men, but it is not necessary to 
become a member of the Young Men's Christian Association iri 
order to enjoy the advantages of the rooms. Additional privileges, 
however, are gained by becoming a member of the Young Men 's 
Christian Association. Every convenience that is provided in the 
well-appointed club is to be had by the employees at their rooms. 
A three-months membership ticket was pre~ented to all employees 
of the company. Mr. Montignani, who v, ill have charge in Roches­
ter, came from Montreal, where he was secretary of the Young 
Men's Christian A ssociation railroad branch of the Grand Trunk 
sys tem. 

•• 
More Injunctions at Cleveland 

The Supreme Court ti ed up the City Council of Cleveland on 
Aug. 15 by granting an injunction asked for by the attorneys of 
the Cleveland City Railway Company and the Cleveland Electric 
Railway Company. 

The Council was some time ago about to pass a 3-cent fare fran­
chi se ordinance when an injunction stopped it. The Circuit Court 
dissolved the injunction, but the opposition carried· it to the Supreme 
Court, and that body has continued the injunction until a full 
hearing can be given the matter. If the Supreme Court sees fit 
it can hold the case until next spring. This means that 3-cent fare 
in Cleveland is blocked, perhaps for a long time, as the Legislature 
in special session may remove franchise-granting powers from the 
present Council. 

•• 
Progress on the Levis County Railway 

The Levis County Railway Company, Levis, Can., has ap­
pointed the Morris Electric Company purchasing agent for all of 
its American supplies. Levis is a small town directly across the 
St. Lawrence River from Quebec, and the railway is the beginning 
of what promises to be an important system. The general man­
ager of the Levis County Rai lway Company is G. U. G. Holman. 
Work has been carried on rapidly on the new system and inclined 
railway which will be operated in connectil'n with it, and the line 
will probably be opened within a few weeks. 
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An Offer of Bonds 

The U nited States Mortgage & Trust Company, of New Yori~, is 
offe ring fo r sa le an issue of $1,000,000 4 per cent _s-20 year hrst 
mortgage tru st go ld bonds. T hese hond s a rc spec1fical ly secured 
by a deposit with the Guaranty Trnst Company, of. N cw Y ~rk: o f. 
$1,000,000 of first mortgages on improved real estate ~n the pr111 c11? a l 
citi es of the U nited States, valued at $2,648,969, havmg a gross 111 -

come of $265,273, and a net income of $178,372, as aga i~1 ~t the 4 per 
cent cha rge on the above bonds o f $40,000. In add1t1on to thi s 
security these bonds, toge ther with the company' s deposit s, _are a 
direct obligation again st a ll of the company's asset s, amoun t mg_ to 
over $32,000,000. T he care with which the company's mortgage 111 -

vestments have been made is evidenced by the r ecord of the pa::,t 
seven years, during which over $13,000,000 have been im·es ted, and 
no r eal estate is now owned by the company. 

----+♦---­
Street Railway Patents 

UNITED ·sTATES !'.\TENTS I SS UE D , \ C G. 12, 1902. 

[Thi s department is conduct~d by \V. A . Rosenbaum, patent at­
torney, Room No; 1203-7 Nassau-Beckman Building, N ew York.] 

705:619. Beam for Railroad Track Foundations ;. L. . B. W est , 
Cincinnati, Ohio. App. filed Dec. 14, 1901. A long1tud111al track 
beam surrounqing the sides and bottom of a ra il and composed o f 
asphalt, coal-tar or . other bituminous products mixed with · sand, 
rrushccl stone and like material. 

PATENT NO. 706,672 

706,668. Switch Throwing Device; T._ J. Kent, ~itt sburgh, Pa. 
A pp. fil ed March 4, 1902. D etai ls of a switch mechamsm operatable 
from the platform of a moving car. 

706,672. Car Brake; R. E. Lockwood, Chicago, Ill. App. ~led 
April 3, 1902. A friction mechanism which may be brought mto 
contact with the periphery of the car wheel, set s the brake-shoe. 

706,815. Hose Bridge; G. H. Frazier, J . W . Wagner an_d H . G. 
Iserberg, Dennison, Ohio. App. fil ed March 3, 1902. D etail s of an 
arc-shaped structure to be app lied to car tracks, with an opening 
for the passage of fir e hose. 

706,824. Brake for Vehicles; W. F. Hitchcock, Rochester , N . Y. 
A pp. filed March 10, 1900. A brake mechanism i:1 which 1he ~rake­
shoe has an a rc of movement eccentric to the circle of th e nm of 
the wheel, so that the friction of the wheel when the brake is ap­
plied will drag the shoe into closer contact with the wh eel. 

PATENT NO. 706,824 

706,950. Railway Switch; C. J ohnston, M emphis, T enn . App. 
filed J an . 9, 1902: A fender operated by a foot lever and adapted 
when operated to cause a discharge of sand to the track, so th at the 
application of the brakes will be more effecti ve. 

706,950. Railway Switch ; C. J ohn ston , Memphis, T enn. A pp. 
filed May 3, 1902. D eta ils of a switch adapted to be operated from 
the front end of a car. 

707,018. Convertible Car; H. Romunder, Newark, N . J . A pp. 
fil ed April 12, 1901. The car body is a metal skeleton · fram e which 
is provided with grooves fo r sliding section s, which may he ra ised 
and lowered. 

•• 
PERSONAL MENTION 

MR. J . Z. GEO RGE has tendered hi s res ignat ion as n-,an agcr and 
pnrchasing agent of the Vicksburg Railroad, P ower & Manufac tur­
ing Company, of Vicksburg, Mi ss. Mr. George has not announced 
hi s plans for the future_. 

MR. rvr. E. SATCHWELL has resign ed as super intenden t of the 
lVlain St reet Railway and the Jacksonville Street Rai lway Com­
pany, of Jacksonville, F la. , and Mr. William H enry T uck~r, cun­
nected with Stone & vVcbster, o f Boston , ha s Leen appomted as 
successo r to Mr. Satchwell. 

MR. J. P. POTTER, formerly superintendent o f the western 
divi sion of the Oakland Transit Company, of Oakl and, Cal., ha s 
been appointed superintendent o f the e1~tire system o f ~he com­
pany. Mr. P ott er has been connected w_1th the s~reet ra ilways u f 
Oakland since the cars were fir st placed 111 opera tion. 

MR. F . J. GREEN, genera l manager o f the Dayton , Springfield 
& Urbana Electric Railway, of Springfield, O hio, has been suc­
ceeded by Richard Emery, who will be general manager of all the 
Aprileyard syndicate properties radiati_n g from Columbu s . . Mr. 
Green wi ll take charge o f the construction work for th e synd1_ca te. 

MR. O. E. OLESON. chief engin eer o f the power house o f the 
T oledo Traction Company, of Toledo, Ohio. , who recently res igned 
from tint company to accept a position with the T,~i n Cit! Ra~id 
Tran sit Company, o f JV! inneapolis, was presented with a hne dia­
mond E lks ring by emci loyees of the company a few days ago. Mr. 
vV. L. Long succeeds Mr. O leson at Toledo .. 

MR. J. W . DUGGAN has been appointed to the pos ition o f 
superintendent of rolling stock 9f the Worces ter & \Vebster Stree t 
Rai lway, the Webster & Dudle)'. Street Railway, the ~orcester & 
Connecticut Eastern Street Railway, and the P~ople s Tramway 
Company, . operating in Massachusetts and Connecti~ut. Mr. 
Duggan is a street rai lway man of seventeen years' experience, and 
fo rmerly was superintendent of rolling stock of the Youngstown & 
Sharon Street Railway, of Youngstown, Ohio. 

PROFESSOR GEORGE F. SEVER, adjunct professor of 
electrical engineering at Colum bia Univer sity , has been appo inted 
electrical engineer of the Department of vVater Supply, Gas and 
Electricity of N cw Y ork City. Professor S ever was la st year 
superintendent of electrica l exhi bit s at th e P an American E x­
position, and combin es a lar ge amount of important outside work 
with his college duties. He is con sulting engineer for vVendell & 
McDuffie, of New Y o rk, and has devoted considerable attention 
to the plans of th e road which that well-known firm is construct­
in g between Oneonta, Cooperstown and Richfield Springs, N. Y . 

MR. CHARLES G. \ VINGATE, formerly superintendent of the 
Ridgewood Avenue Divi sion of the Brooklyn Rapid Tran sit Com­
pany, has r ecently become connected with the New York office o f 
the Crocker-\Vheeler Company. Mr. Wingate, who is a son of 
General George \V . Wingate, form erly vice-president of the Brook­
lyn Elevated R ailroad Company, has had charge of th e cons~ructi?n 
of a number of electric r ,1 ilways, including the Ocean E lectric Rail­
way and the Rockaway E lectric Railway divisions of the Long 
I sland Railway Company, and the Branford Electric Railway, which 
run s between East Haven and Branford, Conn., and which is no 'A­
operated under lease by the Fair Haven & Westville Railroad Com­
pany. 

MR. J. \V. PERRY, wh o has for a long tim e represented th e 
H. \V. J ohns-Manville Company in P hiladelphia, has recently been 
appointed head of the electrical department of that company, an_d 
will hereafter make hi s headquarters in New York. Mr. Perry 1s 
well known in the electrical and street railway field, particularly in 
the Middle States, an d has invented and patented a number of im­
provement s in electri cal work. He was one of the American s 
who attended the convention of the International T ramway Asso­
ciat ion in Lo ndo n last July, and he took the opportunity while in 
Europe o f making a short trip on the Continent, where the Johns­
Manvi lle Company has filled a conside: able number of orders. Mr. 
Perry reported the outlook for business in Europe a s excellent . 

MR. F . A. BOWTELLE, chief di spatcher and acting train 
master of the Susquehanna Division of the Delaware & Hudson 
Company, has been appointed superintendent of the Hudson Valley 
Railway, of W arrensburg, N. Y. Mr. Bowtelle has bee!) a railroad 
,nan for many years, and he is well qualified for the position to 
which he has just been appointed. Mr. Bowtelle was in the employ 
of the Delaware & H udson Company almost constantly since 1870. 
In 1878, when the Delaware & Hudson Company was interested in 
the Boston, Hoosac Tunnel & Western Rai lway, Mr. Bowtelle was 
transferred by the company to the last mentioned road, filling ac­
ceptably the position of train master while the r elation of the two 
companies continued. During the period extending from 1872 to 
1875 Mr. Bowtellc filled an important position in the office of the 
president o f the Baltimore & Ohio Railway. Until a few years ago 
the Susquehanna Division was a single-track line of 196 miles on 
which one hundred engines and thousands of cars were operated 
with remarkabk freedom from accident. 
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FINANCIAL INTELLIGENCE 

THE MARKETS 

The Money flarket 
W ALL STREET, Aug. 20, 1902. 

Mon ey rates, as had been fully expected, have worked decidedly 
closer during the week. The average rat e for call loan s has been 
4½ per cent, with occasional advances to 6 per cent. Time loan s, 
meanwhile, have been marked up to a stiff 5 per cent for all dates. 
The causes for this upward movement have lain on the sur face for 
sev.eral weeks pa st, and ought not to need rehearsal in thi s column. 
\Vith the large gold export s at the outset of the month and the 
steady expan sion of loan s, surplus reserves of the Clearing House 
banks have sunk rapidly, until they now stand at the scant tota l of 
$7,100,000. This , with one except ion, is the lowest for any cor­
responding period in the las t ten years. T o all appearances out-o±­
town banks, which have been lend ing direct ly in the N ew York 
market, withdrew their fund s in anticipation of the active 
autumn demand in their own localities. It is also quite likely that 
local tru st companies did the same, with the idea of placing 
their loans to better advantage later on . The immediate result 
was, of course, to shift the full fo rce of the borrowing demands 
upon the members of the Clearinghouse A ssociation, and their 
loans have con sequently expanded in fa ce of heavy lending by 
forei gn bankers in the local market. There is, to be sure, an 
obvious limit to thi s sort of movement , fo r when reserves of the 
New York banks are nearing exhaustion and money rates work 
higher, the outside in stitutions will again appear as lenders, and 
the substitution of their capital fo r that d the local banks will 
allow the latter to retrench their loans and correspondingly reduce 
their liabi lities. A t the same time the offerings of foreign credit, 
which have been such a feature during the past week, wi ll probably 
continue. But it is still a matter of g rea t doubt how far these 
factor s will provide an offset to the heavy demands for currency, 
now close at hand from the interior cities. At all events mon ey 
rates arc pretty certain to rul e higher than the present before many 
weeks have elapsed. 

The Stock flarket 

Fea rs of unfavorable developments in the money market con­
t inue to restrict genuine bu sin ess on the Stock Exchange. Profes­
sional traders, working fo r small r rofit s, and speculative cliques of 
greater or less ca libre, have kept on from time to time with their 
endeavors to bid up various individual stocks, and they have had a 
fair measure of success. But if their purpose is to lighten loads 
which have become uncomfo rtably heavy or to di stribute holdings 
on which paper profits have accrued, it is more than doubtful 
whether they have done much toward at ta ining the desired end. 
The operations now being witn essed in the market con sist very 
largely of manipulation in which speculative interes t s _are pit ted 
against one an other in an effort to secure the mos t advantage from 
temporary fluctu ati ons. This manipulation is directed toward a 
higher rather than a lower price level, because general conditions 
are more conducive to buying than to selling among actual inves­
tor s. There is no change in the main as pects of the outside 
situation from what have been noted for several weeks past. 
With the exception of the problems awaiting solution in the money 
market, everything is calculated to in spire confid ence among holders 
of securiti es . N othing now can happen to seriously hurt the grain 
crops; we are unquestionably on the eve of one of the greatest 
harvest s the country has ever known. What this means for future 
railroad earnings, for general bu siness, and fo r corporation divi­
dends, is something which may be left to the imagination of the 
average observer. Yet even in the midst of thi s brilliant prospect 
th e qu estion mu st con stantly ari se, how far the very high range of 
prices ha s di scounted thi s prospective prosperity. Evident ly apart 
from the uncertainty of the mon ey pos ition , and any adverse effects 
upon the speculation that it may have later on, the present market 
is one where careful di scrimination mu st be exercised between 
stocks which a re relatively high , and therefore arc in the danger 
zone, and stocks which are r elatively low, and have reasonable 
probabilities of further advance. 

The local traction group has n ot been at all conspicuous in the 
week's general dealings. Metropolitan and Brooklyn Rapid Transit 
have been left pretty much to themselves, and have followed the 
usual course of neglected securities in a highly speculative market. 
On the other hand Manhattan seems to have been quietly but per­
sistently bought ever since the troubles with the company's em­
ployees were amicably settled. 

Philadelphia 
A ll the securities interested in one way or another with the re­

cent Philadelphia trolley combination have reached new high­
record ~rices during th e week. Union Traction sold up to 48¼, 
and P hil adelph ia Rapid Transit to 141/s, while Fairmount Park 
Transportation, which rumor has associated with the "deal," went 
?P to 34. A movement si milar t o that in Park Transportation was 
m augurated in th e securiti es of another outlying Philadelphia 
co mpany, the Huntingdon & Broad Top th e common stock 
rising sharply from 28 to 32, and the prefe~red gaining 2 points 
to 59. How fa r there is any genuine basis for the advance in the 
suburban line shares is still very doubtful. Nothing but denials 
have so far issued from official sources, and it is natural, there­
fo re, tha t suspicion should have been aroused lest the rise was 
simply a shrewd piece of speculation conducted on rumors which 
sound plausible. The one thing certain is that the earnings of 
the Park Transportation _lin e would not justify a purchasing syndi­
cate in paying anything above present quotations for the stock. 
O ther sales of the week comprise A m erican Railways at an ad­
vance to 50-the highest on record-Railways General bid up 
from 4¼ to 5¼; P hiladelphia Traction at 99½, Consolidated 
Traction, of N cw J ersey, at 69½ ; United Traction, of Pittsburgh, 
preferred, at 52, and Rochester Railway, common, at 67. In 
bonds, E lectri c People's Traction 4s advanced to 99½, Union 
Traction, of Indiana, 5s sold at 1021/s; Consolidated, of New 
Jersey, 5s at 111, Indianapolis Railway 4s at 87½, United Traction. 
of Pittsburgh, 5s at 117, and United Railways 4s at 87. _ 

Chicago 
Chicago securities have merely l:ept steady during the week, 

displaying no parti cular fea ture, and not footing up much of a 
total in actual transactions. Union Traction h eld firm on light 
trading around 16¼, and 50 shares of City Railway sold at 216. 
West Chi cago was steady at 95. Metropolitan Elevated, pre­
ferred, sellin g ex-dividend rose a point from 89 to go. Lake 
Street was firm er at IO¼ with a few sales at I 1, and one or two 
small lots of South Side so ld at I IO. Nothing was done in the 
Northweste rn E levated stocks. Officials of the road now say that 
no new developments in the way cf extensions will occur before 
the end of September. Metropolitan earnings for August, it is 
said , will show increase of 20 per cent over last year, and 
N orthwcstern earnings a gain of 15 per cent. The Metropolitan 
expects to derive considerable benefit from the new Aurora­
Wheaton electric line, which was opened for business last week. 

Other Traction Securities 
It has been another featureless week in the Boston market . 

Boston E levated, on scattered sales, declined to 159, which is the 
lowest of the year. West End was weak, in sympathy, at 94, and 
Massachusett s E lect ric, on light trading, held its own at 40½. In 
Baltimore the United Railway issues were strong, especially the 
general mortgage 4s, which went up to 98¼-the highest of the 
sea son. The incomes were dealt in moderately at 70¾, and the 
stock at 16. Nashvi lle Railway certificates were comparatively 
inactive but strong, at an advan ce from 74¼ to 76. The stock rose 
sympathet ically from 5% to 5½. Among the oth er sales of the 
week in Baltimore may be noted Knoxville Railway 5s at IOI, 

United Traction, of Pittsburgh, 5s at 1161/s, Atlanta Railway 5s at 
I06¼, City Passenger 4½s at I04½ , Norfolk Railway & Lighting 
5s at 95 to 95½ , and Charleston Consolidated Electric 5s at 94¼­
No further change is recorded in North J er sey Traction, the com­
mon being quotably unchanged at 34½, and the bonds at 85. New 
Orleans securities have been active and strong in their local market , 
selling up to 18. T raction sales on the Cleveland Stock Exchange 
last week numbered 3107 shares, a gain of several hundred shares 
over the previous week. Cincinnati, Dayton & Toledo continues to 
hold the center of the stage, sales numbering I06o shares, at prices 
ranging from 26% to 27¼, last sale at the high figure. Northern 
Ohio Traction continues strong, the common at 45 for 515 shares 
and the preferred 620 shares at 90 and 91. Lake Shore Electric 
dropped from the week previous. The total sales were 430, at from 
16 to 17½; last week the stock went as high as 19¼. Western Ohio 
sold for 250 shares at 24½ to 25¼. Only one sale was made in 
Detroit United, IOO shares at 86½, three-quarters below previous 
sales. Big Consolidated was strong, but there is little on the 
market. A small block was taken at 86¾. Monday Northern Ohio 
common took a remarkable jump, probably as the result of the 
report that the company is to be reorganized on a basis profitable to 
stockholders. The first sale was at 45, and it increased steadily to 
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51 ; sales were all in small lots, the total number ing only about 
150 sha res. T he prefer red was strong at 91, about 300 shares 
selling. A small block of Cleveland, E lyria & W estern went at 70 
which is con siderably below last sales. Big Consolidated advanced 
to 87 fo r a small lot . 

Security QuotaLio11s 

1 he following table shows the pr esen t bid quotations for the 
leading traction stocks, and the active bonds, as compared with ­
last week : 

Closing Bid 
Aug. 12 Aug . 19 

American Rail ways Company .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. 50 49¾. 
llosto~ E levat ed .... .. ........ . ....... ... .. ........ ..... .......... lol½ 15~1/2 
B rooklyn R . T. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67% ti7 
Chicag o City .•............... . ....... ..... . ..... .. .... . .. .. ...... , :nu :nu 
Chicago Union T r . (com m on ) .. .. .. .. . .. . .. . . .. . . .. .. .. . .. .. .. .. 15¼ lo 
Chicago Union T r. (preferr ed) .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 48 4S 

Cleveland E lect r ic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86 88 
Columbus (common ) . .. . .. . .. .. .. . . .. . . . .. . . .. . .. . . .. .. .. .. . . . .. . 54 57 
Columbus (preferred) .................. ........................... 107 10s· 
Consolidat ed Traction of N. J ............. .. ... .................. 71¼ 691/2 
Consolidat ed Traction of N. J. 5s ......... ....................... 111 111 
D etroit United ...... ... ......... .. .......... ...... .. ..... : .. .. . .. . 85% 80 
E lectric P eople's Tract ion (Philadelph ia) 4s .. ................... 99%, 99¾ 
E lgin, A uro ra & Southern .. .. .. . ..... .. .. .. .. .. .. .. .. .. .. .. .. .. .. ~O -101/.i, 
Indianapolis Street R ailway 4s .............. .. .. .................. 87½ 
Lake Street E levat ed . .. . .. . . . .. .. . . .. . . .. .. . .. .. . .. .. .. . . . . . . .. . 10% 101/2 
Manhattan R ailway ......................... ..... ... .............. 13-1 1351/s 

· Massachusetts E lec. Cos. (co mm on) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41 40 
Massachusetts E lec. Cos. (prefe rred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 97¾. 97½ 
Metropolitan E levated·, Chicago (comm on) ........ .............. 39½ 38½ 
Metropolitan E levat ed, Chicago .. .. . .. . .. . . . . . .. .. .. .. . .. . .. .. .. 91½ *89½ 
M etropolita n Street ................................. . . ........... HS½ 147½ 
N orth Am erican ................................... ............... 123 122¼ 
Northern O hio T raction (comm on) . .. . .. .. . .. . .. .. .. . .. .. . . . . .. -11½ 51 
Northern O hio T r act ion (preferred) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90 91½ 
N orth J ersey . .. .. .. . .. . .. . .. .. . .. .. .. .. . . . .. .. .. . .. . . . .. . . .. . . . . . 35½ 36 
N orthwestern E levat ed, Chicago (comm on).. .. ........... ....... 36½ 
Philadelphia R apid Tran sit .. .. .. .. . . . . . . .. .. .. .. . .. . .. .. .. . . .. .. 14 
Philadelphia Trac tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99¾ 
St. Louis T ran sit Co. (com m on).......................... ....... 313/s 
South Side Elevated (Ch icago) ........................... ....... 112 
Southern Ohio T racti on .. . .. . . .. . .. . .. .. . .. .. .. . .. .. . . .. .. .. . . .. . 771/s 
Syracuse Rapid Tran sit .. .. .. . .. .. .. .. .. .. .. . . .. .. .. .. .. .. .. .. .. . 30 
Syracuse R apid T ran sit (preter red) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74 
T hird A venue .................... . .......................... ...... 130 

14 
99¾ 
31% 

110 
75 
27 
70 

130 
T oledo R ailway & Lig ht ...................................... .... 32½ 33% 
Twin City, M inneapolis (common) ......................... ..... 125 127¼ 
U nited Railways, St. Lou is (preferred) ..................... .... *85 84 
U nited Railways, St. Louis, 4s............................... .... 87¼ 87 
Union T raction (Philadelphia) .. . . .. . .. .. .. .. .. .. .. . .. .. .. .. .. . . 471/s 48 
Western O hio R ailway .. . .. .. . . . .. . . . . .. . . . . . .. . . .. .. . .. .. . . . .. . . 25¼ 24½ 
New Orl eans Railways (com mon ) .. . .. . . .. .. .. .. . . .. .. .. .. . .. .. .. 17¾ 
N ew Orleans Railways (p r eferr ed) .. . .. . .. .. .. .. .. .. .. .. .. .. . . . . 57½ 56¾ 

• Ex-dividen d. t L ast sale, (a) A sked. (b) Ex-rights. 

Iron and Steel 

According to the usual monthly fig ures compiled by the I ron Age, 
the a verage weekly output of blast fu rnaces was 336,465 ton s on 
A ug. 1, as again st 350,890 ton s on July I. T his decrease is wholly 
due to the t roubles in P ennsylvania an d the South with the coal 
miners, which have necessitated the shut-down of a number of 
furn aces. Such curtailment of production is not necessary to in­
sure the soundness of the presen t iron m2.rket, but coming acci­
dentally it affords an additional safeg uard to the situation . Im­
ports are on the increase in the steel t rade, and there is talk of some 
being made in the structural branch of the in dustr-y. Quotations 
are unchanged from last week at $21.75 fo r Bessemer pig, $33 for 
steel billet s and $28 fo r steel rail s. 

Mdal 

Quotation s fo r the leading metals are as fo llows: Copper, 17½ 
to 17¼ cents; lead, 4¾3 cen ts ; t in, 28 cents ; spelter, 4-45 cen ts. 

WAS HINGT ON, D. C.- The Capital T raction Compa ny rece ntly sold to the 
Governme nt a parcel of land, and par t of t he proceeds of the sale will be 
distributed amon g st ockholders in the fo rm of an ext ra dividend of 4 per 
cent, wbich will be payable Aug. 20 to stockholder s of r ecord A ug. 4. T he 
rema inde r wi ll be invested in the 4 per cent bonds of the company. 

SPRI N GF I E L D, I L L.-The entire issue of $125,000 firs t mor tgage bonds, 
made in 1890 by the S pringfield Consolida ted Railway, has been called, and 
will be paid on Sept. 1, at 105 and interest by the Mercantile Trust Com­
pany, of New York. 

MICHIGAN CITY, I ND.- Judge Baker, on application of the trustee fo r 
the bondholders, has appoi nted A. L. Boyd as r eceiver of the Lake Cities 
Electric Railway Company, t o succeed I. I. Spiro. 

BALTIMORE, MD.-A mortgage has bee n filed for $2,000,000 by the l.lalll­
more, \ Vashington & An na poli~ Electr ic l{ai lway Lompany 111 favor of the 
Fe deral Trust Company, of Cleveland , Oh io. The mortgage is to guarantee 
an issue of bonds fo r th e completion 0 1 t he company's road, whic h wi ll con­
nec t l.la ltimorc with the Na tiona l Capita l. 

D ET l{OlT, MI CH .-l t is sa id here that plans are being matured fo r con­
solidating the Det roit, Ypsilanti, Ann A rbor & Jackson Railway and the 
Grand Rapids, Gra nd ll avcn & M uskcgon Rail way. It is even said that 
several other lines will be brought u nder one management, and the con­
solidation o f the lines with the D etroit U nited Railway is hinted at. 

WOR CE ST E R, Mi\SS.- 1he Railroad Commissioners will give a hcarin i;: 
0

Scpt. 8 on th e pet ition of the W orceste r & Connecticut Eastern Rail way 
Compa ny fo r t.hc right to lease the W ebster & Dudley Street l{ail way. 'lhe 
\ Vebste r & Dudley Company now opera tes the vVorcc ster & Webster Street 
Rail way, so that th e lease asked for is to give control to the Worcester & 
Connec ticut Eastern of the !me between W orcester and Danielson, Con n. 

l.lO STON, MAS S.- The W est E nd S treet Rai lway Compan y has app lied to 
the Railroad Commisisoners fo r a uthority to issue $3,559,000 4 per cent t hirty­
yea r bonds, dated A ug. 1, 1902. The purpose of the company is to use $3,U0U,UUO 
of the new bonds to refund a like a mount of bonds due Nov. 1, 1902, a nd 
$559,000 for additiona l improveme nts made on the property of t he Boston 
Eleva ted Rail way Company. 

B UFFA LO, N. Y.-The International Ra il way Company has been grante d 
the approval of the State Railroad Commission for an increase of its capital 
stoc k from $10,200,000 to $17,000,000. 

BUFFA LO, N. Y.-ln accordance with an agreeme nt r eached by th e 
creditors a nd bondh olders of the Buffa lo, H amburg & Auror a Ra ilway, Justice 
Ke nefick, a t Bu ffa lo, has ordered that Robert W. Day sha ll be app01 nted r e­
ceiver of the compan1; t hat the roa d shall be sold; that the $300,000 bo nds 
bhall be declared va lid, and that th e other creditors shall be paid 60 cents on t he 
do lla r from t he procteds o t th e sale be fo re a nythi ng can be paid on the bonds. 
It is sa id that t he rece ive r will be permitted t o opera t e the road long enough 
to determine its earning capacity before it is offere d for sale. 

SYRACUSE, N . Y.-The Syracuse R apid T ransit R ailroad Company r e-
;:,arts earn ings as foll ows : 

Year endin g June 30 
Gross earnings .. .... . . .... .. ... ..... .. .. ................ . 
Operat ing expenses ... . .... . ... .. .... .. .................. . 

E~rnin gs from operation ......... .. ..................... . 
Other incom e ............... ... .... . ..................... . 

Total inco m e ............... .......... ................... .. 
Fixed ch arges ............. ............ .................. .. 

1902 
$687,195 
384,265 

$3l!2,930 
6,089 

$3v~,019 
228,246 

1901 
$G15,162 
340,830 

$274,332 
6,137 

$280,4b~ 
223,918 

Net earnings ................ .......... ............... ,.... $80,773 $56,551 
Total surp lu s Jun e 30........ ... .. .. .. .. .. .. .. .. .. .. .. .. .. 99,918 92,925 
Betterments fo r year .. .. .. . .. .. .. . .. . . .. .. . .. .. .. .. .. . .. . 118,796 61,591 

S T .ATE ;',; I S L\ l\ D, N. \'.-' I he S taten I sla nd Railway reports earnin gs 
as fo llows: 

Quar te r e nding J unc 30 . 
Gross r ece ipts .. . . ... .. ...... . ..... .. ..................... . 
Operating expenses .. . ....... . .... ... .................... . 

Earnings from oper ation . . .. ........ . ... . .... . ..... . .... . 
Oth er income ..... ............ . ............ . ..... ...... . . . 

T otal income ...... .............................. ........ . 
Charges .. .. ........ ........... . .................. ........ . 

1902 
$46,554 
32,386 

$14,189 
6,083 

$20,252 
8,782 

1901 
$40,983 
34,576 

!i,6,-107 
6,029 

$1i,-l.36 
8,473 

Snrpl us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $11,-170 $3,9.:iJ 

CLEVELAN D, O HlU.- The stockholders of th e Securities Compa ny, of 
Cleveland, which suspended operat ions a t th e time o f the Everet t-Moore e m­
ba rrassment, met last week and decided to liquidate . F . S. Borton , president 
of the compan y, a nd Cha r les \Vason wer e authori zed to take cha rge of the 
details of the liquidation, which will ta ke place Nov. 1. l t is s tated that a ll 
debts will be paid in fu ll. Th e company was organized to fi na nce Eve r ett­
i\foore propositions. 

CLEVELAND , OHlO.- The Everett-Moore syndicate has complet ed a 
gener al plan fo r fin ancing the Lake Shore Elect r ic Rail way, a nd the details 
will be a nnounced next week. T he plan has been accepted by the Clevela nd 
ba nks, which a re to purchase a large block of bonds. As soon as the pla n 
becomes operative, the road wi ll be t aken out of the hands of the receive r. 
'I he plan contemplates a general conso lidat ed m ortgage of $6,U00,0U0. Under 
t his there wi ll be a $4,000,000 issue of first consoli dated bonds, $750,000 of 
which will go to t ake the Lora in & Cle veland outstanding bonds, a nd 
$1,500,000 t o ret ire the Toledo, F remont & Nor walk bonds. The remaining 
$1,750,000 will be t aken by Cleveland banks a t 90 and accrued interest . This 
will yield $1,575,000 cash th at will be used to retire $500,000 Sandusky & 
Interurban bonds, and a bout $350,000 r ece iver's c ertificates, leaving over 
$350,000 cash in the treasur y. The firs t consolidated bonds wi ll be a fi rst 
li en on the 80 m iles included in th e Sandusk y & Interurban and Sand usky, 
Norwalk & Southern, and a second lien on the Lora in & Clevela nd a nd the 
T oledo, Fremont & Nor walk. Of th e addi t ional $2,000,000 bonds that wi ll be 
used as general bonds, $1,000,000 will be exchange d bond for bond for the 
present out sta nding Lake S hore E lectric bonds, nearly a ll of Wluch a re held 
by the Everett-Moore syndicate; t he remaining $1,000,000 will be held in 
the treasu r y for future needs. T he company is now oper ating through 
service from Cleveland to Toledo and the property w_ill b e im proved as ra pidly 
as possiple. 

PHI LADELPHIA, PA.-The Philadelphia Rapid T ransit Company has 
called for r ede mption , at 105 and interest , twenty-two P hiladelphia Traction 
4 per cent collateral trust bonds of 1917. 
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TABLE OF OPERA TING ST A TISTICS 

Notice.- These statistics wtll be carefully revised from month to month, upon information received from the companies direct, or from official sources. 
The table should be used In connection with our Financial Supplement "American Street Railway Investments," which contains the annual operating 
te~~rc1:.o the ends"'>f the various financial years. Similar statistics in regard to roads not reporting are solicited by the editors. • Including taxes. 

COMPANY Period 

AKRON, O. 
Northern Ohio Tr. Co. 1 m., July '02 

1 ., " ·01 

i :: Ju!!e :gi 
12" D ec. '1)1 
12" " '00 

ALBANY, N. Y. 
United Traction Co . .. 1 m., July '02 

1 u " '01 

BINGHAMTON, N. Y. 

81,130 40,588 
66,898 33,484 

318,937 185,362 
268,967 164,458 
617,011 * 350,845 
513.7~ *317,475 

140,209 
134,370 

I 
89,013 
79,638 

40,542 
33,414 

t:33.575 
104,510 
266,166 
196,2491 

51,197 
54,732 

Binghamton St. Ry. 
Co•·---·----------··---- 1 m., May '02 17,194 9,118 8,075 

--- 1 

77 :ss6 st.:ois 
63,49-1 41,016 

136,162 130,004 
141,133 55,117 

23,86'i 27,331 

---··-1 
------

1 " " •01 1 15,6i'8 9,34 1 6,337 
10" " '02 187,658 103,986 83 672 ::::::1 
10.. .. '01 169,756 94,355 75:401 1 ---·--1 

BOSTON, MASS. 
Boston Elev. Ry. Co. g :!'·• S~pt,:~ 18:~~~:t~: a::m :::~:~ ~:g~:~~~I 636,539 

476,044 

Massachusetts Elec. Cos 1
1
~ !!'·• S~pt.;0

00
1 5,778,133 3,915,486 1,862,648 

5,518,837 3,659,337 1,859,5001 

BROOKLYN, N. Y. 
Brooklyn R. T. Co. __ .. 1 m., June '02 1,165,288 * 732,152 433,136 

1 " " '01 1181 023 *732 740 448 283 
12" " ·02 12'739'7051*8952214 3 337'490 
12 " " •01 12:101 ;19s *7970635 4:rno:563 

BUFFALO, N. Y. I 
International Tr. Co __ 1 m., June '02 271,2!5 147,614 123,632 

1 " " '01 409,206 192,265 l.!16,941 
1 " " '00 218 738 106 174 112 565 
3 " " '02 786:280 436:915 349:366 
3 '' " '01 952,792 485,899 466,894 
3 " " '00 631,371 333,927 297,444 

CHARLESTON, S. C. 
Charleston l:onsol'ted l m., July '02 48,569 30,509 18,059 

Ry. Gas & El. Co ____ ~ :: " :gi 
5 u u 101 

CHICAGO, ILL. 
Chicago & Milwaukee 1 m., July '02 

Elec. Ry. Co. _________ i :: :: :gi 
7 " '01 

46,067 27,021 19,046 
313,767 172,009 141,758 
200,904 134,849 66,115 

23,591 
23,459 

102,5Jl 
88,920 

7,686 
7,689 

45,638 
42,091 

16,005 
15,770 
56,892 
46,829 

937,206 925,442 
994,294 865,206 

97,043 
94,098 
65,348 

289,0tj:3 
27'2,864 
221,844 

13,617 
13,63~ 
67,707 
68,922 

26,589 
122,842 
47,217 
60,3().3 

19!,030 
75,601 

4,442 
5,407 

74,051 
t 2,807 

Lake Street Elevated 12 m., Dec. '01 
12 u " '00 

786,462 888,799 397,663 ------ •••••• 

Union Traction Co ____ 12 m.,June '02 
12 ,. " '01 

CLEVELAND, O. 
Cleveland & Chagrin 1 m., Feb. '02 

Falls------------··---- 1 " " '01 
12 '' Dec. '01 
12 u " '00 

757,954 378,661 379,293 ------ ----- -

7,942,468 4,570,719 3,371,749 3,619,277 t 247,528 
8,1/i8,809 3,942,194 4,216,615 4,058,040 158,575 

3,454 2,255 
2,435 3,016 

47,976 *32 002 
49,646 * 33:212 

1,199 
t 581 

15,974 
16,374 

1,300 

iro2a 
13,294 

-i(osi 
3,080 

Cleveland & Eastern __ 1 m., Feb. '02 
1 " " '01 
12" Dec. '01 
12" " '00 

Cleveland El. Ry. Co __ 1 m., 
1 ,, 

May '02 
" 'OJ 
" '02 
" '01 

4,9161 
3,525 

90,390 
62,893 

3,616 
4,037 

52J)22 
36,67'2 

t 512 
38,368 
26,221 

217,563 __ -··· • _ ---· 
187,049 •••••• ·-···· 

43:678 {:-(310 

~~:~:~ I t-~:~: II 

Cleveland, Elyria & 

5 .. 
5 .. 
12 " 
12" 

Dec. '01 
" '00 

\Vestern, ______________ l m., 
1 .. 

July '02 
" '01 
'' '02 
" '01 

Cleveland, Painesville 

7 " 
7 " 
12" 
12" 

Dec. '01 
" '00 

& Eastern---·-······· 1 m., June '02 
1 " ,, '01 

COVINGTON, KY. 

6 " " '02 
6 " " '01 
12" Dec. '01 
12" " '00 

Cincinnati, Newport 1 m., June '02 
& Covington Ry. Co.~ :: :: :g1 

6 " " '01 
DENVER, COL. 

Denver City Tramway 1 m., Apl. ' 02 
" '01 
" 'O:! 
" '01 

Co. ____________________ 1 " 

DETROIT, MICH. 

4 .. 
4 " 
12 ' 
12" 

Dec. '01 
" '00 

Detroit United Ry ____ 1 m., July '02 
1 " .• '01 
6 " June '02 
6 u ,, '01 
12" Dec. '01 
12" " '00 

962,890 ·-··-- -···-· 
854,594 ••• ••• ---··· 

2,296,898 1,265,953 1,030,945 
2,061,i'i05 1,121,037 940,467 

28,542 
2-1,228 

156,934 
131,255 
249,260 
179,698 

17,747 
15,748 
79,557 
65,449 

16t,971 
141,112 

13,875 
11,810 
91,603 
76,069 

136,865 
lO'Z,393 

9,520 
8,0=35 

44,670 
36,228 

*87,102 
* 89,592 

14,667 
12,419 
65,331 
55,187 

112,394 
77,304 

8,227 
7,714 

3!,857 
29,221 
77,869 
71,520 

77,545 * 42,671 34,875 
72,201 * 42,147 30,054 

42~,150 *247,877 174,273 
384,638 *235,852 148,786 

124,516 
116,357 
481,348 
435,297 

1,507,293 
1,302,29() 

66,5:i3 
62 866 

261:ns 
236,915 
818,:'!21 
722,458 

57,983 
53,490 

220,230 
198,382 
688,965 
579,839 

325,898 182,848 14.3,050 
302,988 149,812 153,176 

1,600,675 * 907,044 693,631 
1,384,181 * 775 347 608,834 
2,919,171 *1596765 1,322,046 
2,575,277 *1439058 1,136,219 

12:500' 
72,500 

15,614 
15,746 
93,025 
94,105 

fM8~, 
131:259 
125,62'2 
383,180 
374,291 

I 

55,371 
42,742 I 

l 

-5;3ii9 II 
t980 

19,261 
14,308 
81,248 
54,681 

26,119 
22,186 
88,972 
72,759 

305,785 
205,548 

395:739 29f892 
345,119 263,715 
652,277 670,129 
616,468 519,751 

COMPANY Period 

Detroit and Port Hu-
ron Shore Line 1 m., Apl. '02 

(Rapid Ry. System) l " " '01 

DULUTH, MINN. 
Duluth-Superior Tr ___ 1 m., July '02 

1 " " '01 
7 u " '02 
7 " " '01 

ELGIN, ILL. 
Elgin, Aurora & 

Southern Tr __ .. ______ 1 m., July '02 
h '01 
•• '02 

FINDLAY, O. 
Toledo, Bowl'g Green 

& Southern Traction 

1 " 
7 " 
7 " " '01 

Co ...... ,,., -----··--···· Im., June '02 
1 " " '01 
6 " " '02 
6 " ·01 

HAMILTON, O. 
Southern Ohio Tr. Co. ~ "!:• AJ?J· :gi 

12" " '02 
12" " '01 

LONDON, ONT. 
London St. Ry. Co _____ I m., July '02 

1 " " '01 
7 U h '02 
7 " " '01 

MILWAUKEE, WIS. 
Milwaukee El. Ry. & 

Lt. Co, _______ - -------- ~ ~ Ju'.y :gf 

MINNEAPOLIS,MINN. 

7 u u '02 
7 " " '01 
12" Dec., '0 l 
12" " '00 

bO"' 
C" 

-~ ~ 
0 c:,. 
c:>.x 
0~ 

~ 
~c 
o ·-z E 

"' ~ 

29,611 18,392 11,219 10,568 
28,877 18,062 10,816 9,692 

52,632 24,985 27,647 
45,98:i 22,117 23,866 

298,038 157,398 140,640 
254,322 141,720 112,602 

40,472 21,197 
36,454 16,\!18 

226,929 136,728 
204,102 119,142 

20,714 
16,357 

111,972 
80,340 

9,909 
8,999 

60,838 
51,464 

19,275 
20,236 
90,206 
84,960 

10,805 
7,388 

51,134 
28,876 

27,774 15,2!5 12,529 
2.3,530 14,405 9,125 

353,144 186,365 166,779 
303,704 166,757 186,946 

16,3.37 
15,303 
81,401 
75,416 

9,297 
8,767 

52,464 
48,718 

7,040 
6,537 

28,931 
26,698 

237,376 110,928 126,448 
239,043 102,095 136,948 

l,512,ll05 723,232 788,773 
1,362,807 688,559 674,249 
2,442,342 1,185,534 1,256,808 
2,2'20,698 1,12~,787 1,090,911 

9,685 
9,218 

67,529 
63,984 

8,333 
8,333 

58,333 
58,333 

7,500 
~,500 

90,000 
90,000 

2,311 
2,144 

15,904 
14,076 

67,989 
67,992 

457,543 
433,315 
755,139 
824,665 

651 
1,124 

17,963 
14,647 
73,111 
48,618 

10,941 
11,903 
81,87/1 
26,627 

5,0'~ 
1,625 

76,779 
46,946 

4,730 
4,393 

13,033 
12,622 

58,459 
68,956 

331,230 
240,934 
501,669 
266,247 

Twin City R. T. Co ____ ~ "!:• July '02 337,452 142,369 195,083 58,733 136,349 

7 
7 " 

MONTREAL, CAN. 

:: :g~ 2 ~~~.g~ 
" •01 [· 1:14s:182 

135,349 155,298 57,820 97,478 
92'2,740 1,081,152 410,266 670,885 
823,680 924,501 387,548 536,953 

Montreal St. Ry. Co. __ ~"!:• June :i~ ~~:~g~ 

9 " " '02 1,445,180 

80,655 107,007 19,391 87,615 
97,782 83,144 14,272 68,871 

9 " " '01 1,355,026 
846,893 598,287 144,299 453,989 
84 L,469 573,557 90,268 423,288 

NEW YORK CITY. I . 
Manhattan Ry. Co. ____ 3 m., Dec. '01 3,038,435 1,404,971 1,633,46/i 753,135 880,829 

3 " " '00 2,728,598 1,340,696 1,387,902 749,857 638,04!; 

1

12 " Ser,t, 01 10,455,872 5,328,649 5,127,223 2,ll~,132 2,444,091 
L2 " ' '00 9,950,735 5,195,312 4,75.>,423 2,688,644 2,066,779 

Metropolitan St. Ry._

1

3 m., Dec. '01 3,887,936 1,723,972 2,143,9641,151,14( 992,824 
3 " " '00 3,786.,030 1,699,649 2,086,381 1,138,46, 947,914 
12" June '02 15,866,641 7,385,883 8,480,758 4,815,421 3,665,337 
12" " '01 14,720,767 6,755,131 7,965,636 4,534,068 3,431,567 

OLEAN, N_ Y. 

12 " " '01 52,018 26,228 25,790 16,755 9,035 
Olean St. Ry. Co_ . ____ 12 m., June '02

1 

56,055 29,118 26,93i' 16,318 10,619 

ROCHESTER, N. Y. 
Rochester Ry __ .. .... ~ "!:• Ju,~e ;gi 

6 u u '02 
6 " " '01 

SYRACUSE, N. Y. 
Syracuse R. T. Co ___ _ ! ~:• Ju.~e :: 

12" " '02 
12" " '01 

TOLEDO, O. 

89,236 46,809 42,426 24,754 
85,227 45,814 39,413 26. 704 

527,742 288,005 239,737 148,608 
495,2'26 306,966 188,259 147,15! 

60,863 34,780 26,064 19,025 
56,952 30,942 26,010 18,947 

693,284 384,265 309,019 228,246 
621,2tl9 340,830 280,469 223,918 

17,672 
12,709 
01,130 
41,102 

7,039 
7,063 

80,773 
56,550 

Toledo Ry. & Lt. Co. __ 1 m., June '02 
1 " " '01 

122,682 65,14:3 
112,900 53,923 

57,539 
58,978 

318,902 
295,526 
674,677 
565,572 

37,854 
24,271 

227,033 
145,625 
415,168 
409,051 

19,685 
34,707 
91,869 

NEW BRIGHTON, 
S. I. 

6 u u '02 
6 " " '01 
12" Dec. '01 
12u "'00 

Staten IslandElec.Ry. 3 m., June '02 
3 " " '01 

671,284 352,382 
598,928 303,402 

l,3!1,084 * 636,407 
1,182,517 * 616,945 

56,635 35,622 
56,936 35,600 

21,013 
22,336 

25,000 
25;000 

149,901 
259 509 
156:521 

t 3,986 
t 2,663 




